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New Press and Milling Machine. 


We illustrate with this a machine re- 
cently placed upon the market by Messrs. 
Nicholson & Waterman, of 
R. I. As shown, it is arranged for milling 
or finishing the heads of bolts and nuts, and 
in this feature alone the gain over other 
methods is claimed to be very great, both in 


Providence, | 


English Boiler Inspection. 


By W. H. Booru. 


In the year 1854 the frequency of boiler | All the later companies work upon a dif-| posed to an excess. 


twelve, of which five have their head-| whether they have been tampered with, or 
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quarters in Manchester, the others being | whether they failed to blow off when that 
located in Bradford, Newcastle, London, | pressure was exceeded, or how many times 
Swansea, Glasgow, and in the Midlands. | a day or night your boilers have been ex- 


There are more things 


explosions in England led William Fair-| ferent basis from the parent society, and| happen to boilers at night, when they are 
bairn, of Manchester, to associate himself | are simply insurance companies, and pay, or | supposed to be under low pressure, or when 


| 


| with several other leading men—engineers | aim at paying, dividends to stockholders. 


, : | ‘ ; 
;and manufacturers—in forming a mutual} The cutting of rates which has been thus| zero, than people are aware of. 


| 
| 


the pressure is supposed to gradually fall to 
If a care- 


points of accuracy and efficiency as well as | association which still exists under the title | brought about has had the effect of reduc- | less fireman keeps up his fires too strong 
| of the Manchester Steam Users’ Association, | ing to a considerable extent the efficiency 
‘ ‘ | : ‘ : : 

The press proper consists of a heavy) for the prevention of steam boiler explo- | and frequency of the inspections, and the 


cost of labor. 


frame or standard 
or other lubricant 


The power is received by 


to catch the oil 
leaves the work. 


a back shaft having two balance wheels, enjoyed a 
from which it is transmitted to a second ; markable 


shaft by heavy gearing. 


having immediately | sions. 
below the working level a gutter or trough | been slow, but sure. 
as it | most 


Upon this shaft | munity from ac- 
are two pinion gears, which are loose until | cident to 
thrown into action by sliding clutches. | boiler 
These pinions drive or force the plungers | on its lists. 
(solid bars of iron having rack teeth cut! the present time 
the length of one side) down upon the|the number of 


work -until a system of lever attachments | 


unclutches automatically the feed pinon, 
when the plunger, being freed from this 
force, returns to its highest point under the 
action of two powerful springs. By this 
arrangement the loss of time in operation 
is reduced to the lowest possible limit. 
While intended for general press work 
the arrangement shown is that of the new 
milling attachment, the principle of which 
will be understood from an examination of 
the sectional cut. Two straight mill cut- 
ters or broaches are placed parallel to each 


other, but open more at the top than at the 


bottom. By driving the bolt or nut down 
through these it will be seen that the two 
opposite sides are dressed simultaneously 
and parallel. If now the operation be re- 
peated twice, the result will be for a hex- 
agonal nut three cross diameters exactly the 
same. The diameters being equal it only 
remains to secure truth with the stem of 
the bolt or hole of nut, which is obtained 
by means of the guide block shown between 
the cutters, the top of which is channeled 
out the exact width of the head of bolt and 


| does not, in 


central with stem, and exactly 90° or 60° 


with face of cutters as square or hexagonal 
work is being done. 

This machine is easily operated; the 
solid block holding the cutters and guide 
being pivoted to one side of the center, and 
in front is swiveled from under the plunger 
to facilitate the entering of the work, which, 
when returned to line of plunger, is forced 
though and falls into a pan from which the 
operator takes it for further 
Although powerful and rapid in its action, 
all the heavy work is performed by the 
machine, and it is claimed that an ordinary 
lad can dress with it from 600 to 1,000 hex- 
agonal nuts per day. 


dressing. 


Si — 
Mr. Doremus, a clerk in the Treasury 


satisfac- 
tory, and it has 
re- 
im- 


any 
enrolled 
At 


boilers under the 
control of this, 
the parent soci- 
ety, is something 
over 4,000 only, 
whilst in the 
British Isles it is 
estimated that 
there are some- 
where about 
100,000 boilers 
on land. The 
association is not 





a commercial un- 
dertaking, and 
the 
strict of 
the word, insure 
the boilers under 


sense 


its charge; but 
some few years 
ago, aS an evVi- 
dence of the 
soundness of its 
inspections, it 
commenced the 
system of guar- 
anteeing every 
boiler which con- 
formed to _ its 
requirements to 


the extent of not 








in the flues at 
least once a year, 
has by no means 
been = generally 
adhered to, and 
explosions of in- 
sured boilers are 
by no means 
rare. Of the 
total of 100,000 
stationary — boil- 
ers above named 
there are prob- 
ably about 50,000 
enrolled on the 
books of some 
one of the vari- 
ous 


irre 





companies 
above indicated. 
Half the boilers 
in Great Britain 
and Ireland are 
probably with 
out inspection, 
and about 50 
boilers annually 
explode. Noth- 
ing has more 
clearly 
shown 


been 
by the 
last 80 years of 
inspection than 
that boilers ex- 
plode from 
mysterious 
causes, but for 
simple and well 
defined reasons ; 
the 


no 


chief being 


weakness, either 
A structural O}% 
envy 
ss from 


more than £500 ; the most being 
($2,400). Every New Press AND MILLING MACHINE. malconstruction 
boiler, no matter and the least 
of what size, which is satisfactory, is being bad attendance. Thus it is the 
guaranteed; tbe fund at the back of, owners rather than the firemen who are 
the guarantee consisting partially of|to blame for explosions, for inspection 
accumulated surplus and partly of asum)}| would disclose the weakness or mal- 
of £10,000 ($48,000; guaranteed by ten mem- | construction. In a future article we 


bers of the board of directory to the extent 


of £1,000 ($4,800) each. The association 
|withholds its guaranty from any boiler 


Department at Washington, is said to have | 


invented a new lock which it is thought will 
It is said that while 
any number of keys may be made to lock 
and unlock it, it can only be unlocked from 
the outside by the particular key used in 
locking it. It is not made clear why this is 
so, but it is said if the holder loses his key 
it can be unlocked from the inside, and 
then locked and unlocked from the outside 
by any of the keys. 


be used in post offices. 


which is defective in strength, setting, 
mountings, or in the mode of working, and 
so it comes about that many boilers are 
inspected by the association without being 
guaranteed, the owners perhaps desiring 
the safeguard of inspection and perhaps 
undesirous of incurring the expense of the 
suggested alterations or holding contrary 
opinions as to their need. 

Many other societies for the inspection of 
steam boilers have since been started, and 


there are probably now existent about 


shall describe the methods of inspection 
adopted, and indicate the chief defects met 
with in the types of boilers commonly used 
in England. 

ali 


Recording Pressure Gauges. 


We make the following extracts from a 
paper presented by Chas. A. Hague at the 
seventh annual meeting of the American 


Minn.: 


If safety valves are supposed to be set at 


any certain pressure, you can never tell! The application of an ordinary water press- 


The progress of this association has | original rule of the parent association, that | 
: . . : | 
Its working has been | a boiler should be examined internally and 


| Water Works Association, at Minneapolis, | 


towards stopping time, when the machinery 
is brought to rest the heated bricks in the 
boiler setting walls will run up the steam 
pressure sometimes far above the regular 
working point; 
valve would betray such a state of things, 
the moving out of the weight will prevent 
the blowing, even if it does finally ruin the 
boiler. 
pletely expose such practice, and not only 
that, it will sound an alarm at the precise 
moment the limit of pressure is reached. 
be acquired as a 


and if a blowing safety 


A good recording gauge will com- 


Doing a thing right may 
habit, and actually less is involved 
than in doing it The 
engine is responsible only for the steam it 


labor 


wron:, * % * @ 


receives, but the fireman is responsible for 
the amount of coal required in producing 
the steam; it has been demonstrated to be 
possible to get away with a third more coal 
than is necessary to produce the power re- 
quired, simply by departing from the prac- 
tice of correct firing. The fuel should be 
burned down to a proper point, so that the 
furnace will not gradually fill up with uncon- 
sumed coal; the first thing a green fireman 
does is to gradually get his furnaces filled 
up with coal, working oftener and harder 
Ifa number, say four or 
six doors, are to be fired into, each should 
be fired separately, with an interval between, 
regulating the damper to correspond, and 


than necessary. 


keeping the water at the same level in the 
boilers. Firing is much easier work when 
properly understood 
Some men will fill 
as to have more time to walk around; up 


and manipulated. 


a furnace full of coal so 
goes the steam pressure, because more heat 
is generated than is wanted, then the feed 
water is turned on and the 
run up so as to keep the steam pressure 
down, the safety valves blow, or they may 
not. blow. 
fires smoulder, large quantities of carbonic- 


water level is 





The dampers are closed, the 


oxide sas go up the chimney, which is 


corrosion, | Simply an escape of unconsumed fuel not 


wanted at the moment; after a while the 
| fires burn lower and down goes the steam 
| pressure, helped down by a fresh furnace 
| full of coal, the feed water is turned off and 
the water level run down to help the steam 
up. Imagine the final effects upon boilers 
used in such a manner, andalso imagine how 
such an outrage can be perfectly exposed 
and by a constant, unerring 
record of what takes place every minute of 
the day and night. * * * * The writer 


has in mind a water works system on the 


prevented 


reservoir plan, under a pressure of about 
120 pounds, where numerous house boilers 
commenced to give out, that up to a certain 
| day had seemed strong enough. After con- 
|siderable damage had been done during 
|two or three weeks, it was discovered that 
| the trouble was caused by water ram, the 





result of a connection having been made for 
| water for locomotives, and the valve closed 
very quickly when the engine tank was full. 








) 


~ 


ure gauge graduated up to 300 pounds, de- 
veloped the fact that the static head pro- 
duced a pressure of 120 pounds at the point 
of draft; when the engine tank was being 
filled through a wide open 6-inch valve, the 
pressure fell to 85 pounds, and when the 
valve was quickly closed, as it always was, 
the pressure ran up to considerably above 
the 300 limit of the gauge, and after five or 
six vibrations from just below 100 up to 
more than 300, the pressure gradually set- 
tled down to 120 again. A smaller pipe, an 
air chamber and a safety valve cured the 


trouble, after it was located. A good re- 


cording gauge would have rung analarm and | jections¢ d, nor ¢, d, are parallel to the | 
disclosed the excessive pressure the first} ground line; and therefore (see Arts. 248, or in other words, let g h ¢ 7 represent the | 


time it occurred, saving many times its 
Innumerable instances might be 
cited, but they would only exhibit the 
surprisingly large number of unfore- 
seen and unsuspected occurrences, pos- 
sible in a system of pipes laid in the 
streets of a city for water works pur- 
The ordinary drops 
away and then comes back to the nor- 
mal pressure, or raises and returns 
again to the regular point, but who 
sees it? It goes through the same fluc- 
tuations as the recording gauge, but 
who can read it, or realize what it 
means, until it is graphically delin- 
eated upon a chart divided off to suit 
the hours of the day, even exhibiting 
when and forhow long each sprinkling 
cart was drawing water; the precise 
moment that a pipe burst, and how 
long before the fractured pipe was thus 
off from the system ; any irregularity in 
the operation of the machinery, etc., 
_ ete, 


cost. 


poses. gauge 


<> 


Practical Drawing. 


By J. G. A. MEyveEr. 
THIRTY-THIRD PAPER. 


331. We have seen that the full lines, 
representing the upper edges of the 
truncated prism in Figs.233 and 234, are 
shorter than the edges themselves. It 
has been explained how we can find 
the true lengths which are represent- 
ed by the dotted lines in Fig. 234. It 
must also be noticed that the magni- 
tude or size of the angles formed by 
the full lines in Fig. 234 is not the true 
magnitude or size of the angles; but 
the true or correct size of the angles 
is that which is formed by the dotted 
lines. Here, then, two simple prob- 
lems suggest themselves: 1st. Suppose 
a single line only is given by its pro- 
jection, how can we find its true 
length ? 2d. Suppose two lines inter- 
secting each other are given by their 
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ignating the projections of lines and points 
and the given lines and points in space. 


length of the given line (¢ d, ¢, dy). 


sent the true length of the given line ? 











| 
| 
| 
| 
| 


Since the line ce, d,, Fig. 235, is shorter | 
than the line cd, we at once conclude that | struction is based are shown in Fig. 236. In 
the line c, d, does not represent the correct | this figure let « ¢ be the given line in space, 
Now, | and not parallel to either plane of projec- 
the question arises: Does the line ¢ d repre-|tion ABO Dor ABE F., 
To | resent a plane standing perpendicular to the 
this we answer, No; because none of its pro-| horizontal plane of projection A B E FP, 






¢, of the point, we simply say the point ¢ or | Through the point c, draw a linec, ¢, per- 
and when we wish to refer to the point | pendicular to A B, and cutting the line ¢ ¢, 
in space which is represented by these pro-| in the point c, ; join the points c, and f by 
jections we say the point (c¢, cy). Here- | a straight line, cutting the line d d, in the 
after we shall use a similar method of des-| point d, ; then will the line from the point 
| ¢, to dy represent the correct length of the 


given line (¢c d, c, d,) inspace. 
333. The principles upon which this con- 


Let g hij rep- 


and also passing through the given line s ¢; 
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stands parallel to the vertical plane of pro- 
jection, the line ss ¢; must also be parallel 
to the same plane of projection. If now the 
line 8, ¢, (that is, the new position of the 
given line s t,) be projected on the vertical 


| plane of projection A BC D we will see the 


correct length of the givenline s ¢ (see Art. 
242). Here, then, we see plainly the prin- 
ciples upon which the method of finding the 
length of the line s ¢ is based. namely, we 
simply turn a projecting plane in a position 
parallel to one of the planes of projection, 
so as to bring the given line in space also 
parallel to the same plane of projection, and 
thus showing its correct length. 

334. Let us now compare Fig, 236 with 
the Fig. 235; in 
the latter figure the linecs; jf, repre- 
sents a trace of a plane standing per- 
pendicular to the horizontal plane of 
projection: in fact, the plane repre- 
sented by the trace c, f, is a projecting 
plane; and this plane is swung around 
a vertical line pussing through the 
point f,. Assume that this project- 
ing plane has been swung into the 
position represented by the line ¢, fs, 
thenthis plane will be parallel to the 
vertical plane of projection, because 
the line c, f, is parallel to the ground 


construction in 














Nn 


| 
| Fig. 238 
| 
| 


Fig. 236 























projections, how can we find the cor- 
rect size of the angle formed by these 
lines? These problems we shall now con- 
sider; and we will also explain how the 
principles connected with their solution can 
be applied to every-day practice. 


Problem 40. 

332. To Finp THE LENGTH OF A STRAIGHT 
LINE IN SPACE, GIVEN BY ITs Two PRo- 
JECTIONS. 

Fig. 235. Lete d be the vertical projec- 
tion, andc, d, the horizontal projection of a 
given line; and let A B be the ground line. 
It is required to find the true length of the line 
which is represented by these two projec- 


tions. We may state this problem in this 
manner: If ¢ d is one view of a given| 


line, and c, d, a plan of the same line, what 
will be the correct length of the line which 
is represented by these two views? 

For the sake of brevity, instead of saying 
the horizontal projection c, d, of the given 
line in space, we simply say the line c, d,; 
and instead of saying the vertical projec- 
tion c d@ of the given line, we say the 
line cd; and when we have occasion to re- 
fer to the given line in space, we say the 
line (ed,c, d,). A similar method of des- 
points will also be 
Thus, instead of saying the projection ¢ or 


ignating the 


used. | 


| 244) the correct 
length of the giv- 
en line in space 
|cannot be ob- 
tained by meas- 
uring one or the 
other of its pro- 
| jections. Conse- 
quently, to find 
t he correct 
|length, we em- 
| ploy one of the 
following meth- 


| ods: 
| First Method. 
See Fig. 235. 


Prolong the line 
ec d so as to cut the ground line A 





B | projecting plane (Art. 236, 243) which pro- 


\in the point /, through ¢ draw a straight jects the line s ¢ on the horizontal plane 
‘line f f, perpendicular to A B, and prolong | A B £ F, the line g / in the projecting plane 
| the line c, d, so as to cut the line ff, in the | standing perpendicular to the horizontal 


point f,; through the point /, draw a line plane of projection A B Z F. 
f, parallel to A B; again, through the this plane g 47 jas being turned around the 


| 
| Cs 


Now assume 


| point ¢ and also through the point d (that is, line g A (like a door) carrying with it the 


'the ends of the line ¢ d), draw the lines ¢ c, line s ¢ until it stands parallel to the vertical | 


|}and d d, parallel to the ground line A #. | plane of projection, and occupying the po- 
From the point /, as a center, and with a | sition indicated by g / 7, j,, then the line s ¢| a given line which is not parallel to either 


Cs 


5 


|cutting the line /, 


radius equal to f, ¢,, describe an are ¢, ¢, | 


will occupy the 


position 
| 


represented by 










line A #B; the horizontal projection 
of the given line (ed, ¢, d,) in space 
will ther be represented by the line 
ec, d;,andif we now find the corre- 
sponding vertical projection, the length 
of the given line in space can then 
be obtained by measuring this latter 
vertical projection. In swinging the 
projecting plane from c, f, into the 
position represented by the line ¢; f, 
the height of the points ¢ and d above 
the ground line will not be changed, 
consequently in the vertical projec- 
tion the paths of the points ¢ and d 
will be represented by the straight 
lines ¢ c, and d d,. But-d, andd, 
represent one and the same point, 
therefore the points d, and d, must 
lie in a line drawn perpendicular to 
the ground line A B; and since c¢, 
and ¢c, also represent one and the same 
point, the points ¢, and c, must also lie 
ina line drawn perpendicular to the 
ground line A B. Hence the pointe, 
obtained by the intersection of the 
perpendicular ¢, cg and the horizontal 
line cy ¢, and also the point dy obtained 
by the intersection of the perpendicu- 
lar d, dy and the horizontal line d dg, 
must represent the extremities of the 
given line in space when it is placed 
parallel to the vertical plane of pro- 
jection; and the line joining the 
points cs and dy, must represent the 
correct length of the given line in space 
which has been represented by the pro- 
jections c, @, and ec d. 

335. We can also obtain the correct 
length of the given line by turning the 
projecting plane c, f, around a verti- 
cal jine passing through the point d,. 
This will give us a very simple con- 
struction, as shown in Fig. 237. Here, 
then, we have another method of finding 
the correct length of the given line in 
space. 

336. Second Method.—Fig. 237; let 
ed represent the vertical and e, d, 
the horizontal projection of the same 
Fig. 235; 
and assume any horizontal line between 
the two projections in Fig.237 to repre- 
sent the ground line A B. Through the 
point ¢ draw a line ¢ ¢, parallel to AB; 
also through the point d, draw a line d,c, 
parallel to A B. From the point d, 
center and with a radius equal to 
d,c¢,, describe an are cutting the line d, 
c, in the point ¢,; through ¢,; draw a line Cy 
perpendicular to A B and cutting the 
line ¢ cy in the point ¢c,; join the points cyan 
d, then will the line cy d represent the 
correct length of the given line in space. 

337. From the foregoing we learn that 
the method of finding the correct length of 


given line represented in 


as a 


: 
Cs 


plane of projection, simply consists of turn- 


in the point ¢,.| the line s, ¢,; since the plane g / 7, j, now | ing one of its projecting planes in a manner 
| - ’ oy Sih 
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which will bring it into a position parallel 
to one of the planes of projection, carrying 
with it into the new position the given line 
in space; and the reason for doing so is 
simply to bring the given line parallel to 
one of the planes of projection, so ds to 
enable us to see and measure the correct 
length of the given line. 

338. We also learn that the projection of 
a line on either plane of projection is less 
than the line itself, unless the line be 
parallel to the plane on which it is projected. 

339. Since there are two projecting planes 
employed in projecting the given line, and 
since these projecting planes can be turned 
to be parallel to either plane of projection, it 
follows that there are several other methods 
of finding the correct length of the given line 
as shown in Fig. 235, which we shall now 
explain. 

Third Method.—Fig. 235. Let c, d, be the 
horizontal, and ¢ d the vertical projection of 
the given line as before; it is required to 
find the correct length of the given line by 
turning the projecting plane which projects 
the line on the horizontal plane of projec- 
tion around its trace cs fs, carrying the 
given line with it until the projecting plane 
coincides with the horizontal plane of pro- 
jection. 

Through the points cs; and ds draw the 
lines cy cy and d, d, perpendicular to the 
line cy fg. On the line cy ¢, lay off 4 point 
c,; the distance between the points cy, and 
c, must be equal to the height of the point 
c above the ground line A B; hence cy, ec, 
must be made equal toch. On the line d, 
d, lay off a point, d, ; the distance between 
the points d, and d, must be equal to that 
between the points d and g; that is, the 
height of the point d above the ground line. 
Join the points c, and d,; then the line c, 
d, will show the correct length of the given 
line in space. 

In this construction we have turned the 
projecting plane around its horizontal trace 
¢, Jy, and therefore this trace or line is con- 
sidered to be the axis of revolution (Art. 329). 
As this plane is revolved about its axis and 
carrying the given line with it, any point in 
this line will describe a circle, and, according 
to Art. 322, the radius of this circle 
will be equal to a line drawn from this 
point to the axis, and perpendicular to the 
latter. Therefore the extremity of the 
given line in space, or, in other words, the 
point (¢,¢c,), when the projecting plane is 
revolved into its new position, must fall in a 
line c, ¢,, drawn perpendicular to c, f.; 
and the length of the line c, ¢,, which is 
the radius of the circle described by the 
point (¢, c,) must be equal to the height of 
the point (¢, ¢,) above the horizontal plane 
of projection ; that is, the line c, c, must be 
equal to cA, as we have made it. For simi- 
lar reasons the other extremity of the 
given line in space, that is, the point (d, d,) 
must fall in a line d, d,, drawn perpendicu- 
lar to ¢s fy. If we draw through the point 
d,aline d, ¢s, parallel to cy dy, then the 
line eg c, will be equal to the line ec; that 
is to say, the line ¢, c, will be equal to the 
difference between the perpendiculars c h 
and d g let fall from the two extremities of 
the line cd on the plane of projection. 

340. Consequently, when a_ draftsman 
finds the length of the given line, he will 
adopt the simpler method shown in Fig. 238. 
Here, as before, the lines ¢ dand c, d, are the 
projections of the given line; and the mode 
of finding the length is as follows: 

Through the point ¢ (Fig. 238) draw a 
vertical line ¢ e, and through d@ draw a hori- 
zontal line d e, cutting the former in the 
point e. Through the point c, draw a line 
Cy ¢, perpendicular toc, d, and make ¢, ¢, 
equal to ¢ e, join ¢, and d,, then will the 
line d, c, represent the correct length of the 
given line in space. 

341. Fourth Method.—Fig. 235. In this 
method the projecting plane which projects 
the given line on the vertical plane of pro- 
jection is revolved about its vertical trace 
ef. Consequently to find the correct length 


of the given line we proceed in the follow- 
ing manner : 
Through the points ¢ and d draw the 


AMERICAN 


Make the length of the line ¢ ¢c, equal to 
that of c, h, and the length of the lined d, 
equal to that of d, g. Join the points c, 
and d,, then the line c, d, will be the cor- 
rect length of the «iven line in space. In 
this construction thejline ¢ f is the axis 
around which the projecting plane is turned, 
and carrying’ the given line_in space with 
it, consequently the line ¢ ¢,—which is drawn 
perpendicular to c d—will be the radius of the 
circle described by the extremity or point 
(¢, ¢s) and therefore cc, must be equal to 
the distance between the point (¢, 73) and 
the vertical plane of projection, and this 
distance is equal to that between the points 
¢s and A. The line d d, is the radius de- 
scribed by the other eatremity of the line, 
that is, the point (d, d,) and consequently 
the distance between the points d and d, 
must be equal to that between the points g 
and ds, which is the distance between the 
point (d, ds) and the vertical plane of pro- 


jection. 

342. Drawing through the point d, a 
line d, e, parallel to c d, then eg ¢y 
will be equal to difference between 


the perpendiculars cs; % and ds g drawn 
from the two extremities of the given line 
to the vertical plane of projection. There- 
fore, when a draftsman finds the length of 
the given line, he takes, so to speak, a short 
cut, shown in Fig. 238; he simply draws 
through ¢ a line ¢ c, perpendicular toe d, 
and makes the length of the line ¢ c, equal 
to that of ¢, cy, and joins the points c, and 
d; the line c, d will represent the correct 
length of the given line. The length of 
*, Cy is obtained by drawing a horizontal 
line ds c, through the point dy and a verti- 
cal line cs c, through the point c,, and cut- 
ting ds c, in the point c;. 

343. From the foregoing we learn that 
when a line in space is not parallel to either 
plane of projection its correct length is 
equal to the hypothenuse of a triangle 
whose base is the projection of the line, 
and whose perpendicular is equal to the 
difference between the perpendiculars let 
fall from the two extremities of the line, on 
the same plane of projection. 

Directions.—In the space marked Prob. 40 
draw any two straight lines in oblique posi- 
tions similar to the positions of the lines 
e d and cs ds in Fig. 235; assume these 
lines to be the two projections of a given 
line in space. Anywhere between these 
lines draw the ground line A B. Then find 
the correct length of the line which is given 
by its projections. Of course care must be 
taken that the extremities of the two lines 
assumed to be projections of a given line 
will be contained in straight lines drawn 
perpendicular to the ground line A #. 
Find the length of the line by all the 
methods given in Fig. 235, so that when 
the figure on the drawing board is com- 
pleted it will resemble Fig. 235. 

These constructions should be thoroughly 
understood, and the principles connected 
with them committed to memory. These 
are important constructions, and are often 
applicable to every-day practice. 

Problem 41. 
344. PRACTICAL APPLICATION OF PROBLEM 40. 

Let Fig. 239 represent the elevation or 
vertical projection, and Fig. 240 the plan 


or horizontal projection of a 
it is required to find the 


locomotive 
bumper brace ; 
correct length from ¢ to d. 

In a problem of tbis kind we simply draw 
the center lines ¢ d and cys “’5, and assume 
these center lines to be the projections of a 
given line in space, and then find the 
correct length of this given line by any one 
of the methods given in connection with 
Prob. 40. 
given in Art. (336). 

Draw the center ¢ d and ¢g ds, and as- 
sume these lines to be the projections of a 
given line in space. Now since the line 
cd and cs dg represent one and the same 
given line, it is of the greatest import- 
ance that the extremities c¢ and cs of 
these lines lie in a_ vertical Cy, 
and the extremities d and ds in the verti- 
cal line d dy. Consequently through the 


Let us apply the second method 


line ¢ 





lines ¢ cg and d d, perpendicular to e d. 





point c, in which the center line ¢ d cuts the 
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circle, draw a vertical line ¢ cy cutting the | 
center ¢y 7, in the point cg; through the line | 
d, in which the center line ¢ d cuts the hori- 
zontal line d e, draw a vertical line d dy cut 
ling the center line cy dy in the point ds. 
The points cy and dy will represent the ex- | 
tremities of the center line cy dy. 


| 


Through 
the point ¢ draw a horizontal line ¢ cs, and 
through the point ds draw the horizontal | 


line dg c,. From the point dy asa center, | 


and with a radius equal to ds ¢s, describe | 
an are ¢y ¢, cutting the line dsc; in the 
pointe,. Through the point ¢, draw the 
vertical line ¢, eg, cutting the line ¢ cy in the 
point ¢y;; join the points cy and d@ by a 
straight line, then will the line «x @d show the 
correct length of the center line of brace, 
or in other words, the line cg d@ will be the 
correct length of between the 
feet. 

345. We can find the correct length by 
the fourth method, given in Arts. 341 and 
342, thus: 

Through the point ¢ draw a straight line 
the line ¢ d; and 
through the point ¢, draw a straight line 
From 
con the line ce, lay off a point ¢,, the dis- 
tance between the points ¢ and c, must be 


brace two 


¢ ¢, perpendicular to 


Cy Cg perpendicular to the line ¢, ds. 


equal to that between the points cs and ¢g. 
Join the points c, and d, then will the line 
e, d be the co:rect length of the brace. Of 
course, if correctly drawn the lines cy d and 
e, @ will be equal in length. 

346. If the center line cs dy, Fig. 240, had 
been a horizontal line, then the center line 
e din Fig. 239 would have shown the cor- 
rect length of the brace, because in this case 
the brace would be parallel to the vertical 
plane of projection, and therefore its cor- 
rect length will at once be seen without any 
construction. (See Art. 242.) 

= a 
Fair of the American Institute. 


The American Institute will be opened 
for the annual exhibition the 28th of 
September. This will be the fifty-sixth ex- 
hibition of this Institute, whose popularity 
seems never to wane. Workmen have been 
engaged for some time past in putting the 


on 


building in order, and painting it outside 
and inside. The management has put forth 
extra exertions this year to secure a fine 
electrical exhibition; this will be the leading 
feature, apparently, as it is said the electric- 
al exhibits will occupy one-half the entire 
space in the building, and will embrace 
ubout everything, from toys to electric 
motors for railways, including the most re- 
It is in- 
tended to make this the greatest exhibition 


cent practice in electric lighting. 


of electrical appliances ever held in this 
country. The electrical display will be in 
part historical; that is, while itis expected to 
embrace the most notable of modern ap- 
pliances, important inventions of past years 
will be displayed. The great size of the 
building will still permit room for all other 
notable the mechanic arts. 
Space is being rapidly taken, and it is ex- 
pected that it will all be occupied before or 
soon after the exhibition opens. 


inventions in 


- ls 
President Foster’s Address Before 
Convention of the N. A. S. E. 


the 


We make the following extract from an 
address delivered by President Frank A. 
Foster before the convention. Itcontains a 
hint as to the objects of the association, and 
other interesting information : 


The history ot this order is known to you 
all, and it is unnecessary for me to enter 
into all its details, or trace its record. 
Suffice it tosay we are proud of that record, 
and can point with pride to the advance- 
ment which has been made in the standing 
of our members, and to the high praise ac- 
corded us by the manufacturers and business 
men of the country. Our objects being ed- 
ucational, they commend themselves to our 
employers, and if we but adhere to the prin- 
ciples of the N. A. S. E., not countenancing 
any project or enterprise that will interfere 
between employer and employe, but attend 
only to the education of our members, we 
are destined to make a rapid stride to the 
frontas a mechanical organization. In many 
cities and towns already, no further recom- 
mendations are necessary for a position as 
an engineer, than to be a member of this 











of the steam engine, when a thorough, prac 
tical edvcation as an engineer was morc 
needed than now, and in our order is the 
opportunity for the members to obtain the 
desired knowledge, if they but attend the 


|}meetings of their respective associations, 


and take partin the discussions, where much 
can be learned of benefit to both the old and 
the young engineer. As youare well aware, 
manufactures are depressed, fuel is high, 
anda giant combination has its mercenary 
hand on the principal coal fields of the 
country; therefore it behooves us to be 
more economical for our employers, and 
where can we learn to do this but in our 
associations? The motive power for the in- 
dustries of the country is becoming more 
dependent yearly on the economical utiliza- 
tion of steam and fuel. The water powers 
of the country are nearly developed to their 
fullest capacity, and where this is not the 
case, their inaccessibility for manufacturing 
purposes renders it necessary to resort to 
steam asa motive power. It is estimated 
that there are to-day, 100,000 stationary en- 
gines in the United States, furnishing 2,500,- 
000 horse-power. It is also estimated that 
70 per cent. of the motive power of the 
States is obtained from steam alone. Eigh- 
teen years ago the supremacy of steam 
power was but two per cent. more than 
half the total power required for the in- 
dustrial enterprises of the country. The 
greatest increase in the percentage of steam 
power has been within the last ten or fifteen 
years in the textile manufacturing establish- 
ments, partly from necessity and _ partly 
from choice. I mention these facts as 
showing the need of a more practical and 
thorough education for the engineer. As 
knowledge is power, those who possess it 
command the largest salary in the profession 
and will be reimbursed according to their 
standing as engineers. 

— ee 


Springs and Equalizers. 


The Committee of the American Railway 
Master Mechanics’ Association, on Springs 
and Equalizers, have out, through 
Secretary Sinclair, the following questions : 

SPRINGS. 

First Question:—What size of steel do 
you consider gives the best results in loco- 
motive driver and engine truck springs ? 
It is assumed that crucible cast steel is used, 
but if not, please state what kind of steel 
you recommend. Second Question:— What 
length of spring, from center to center of 
hangers, gives the best results both for 
driver and engine truck springs? Third 
Question :—How many plates should be in 
“ach driving spring§ to carry an eight- 
wheel passenger engine, with about 56,060 
Ibs. on the driving wheels, or about 14,000 
Ibs. on each driver? Fourth Question: 
How many plates for engine truck springs 
with about 34,000 Ibs. on truck wheels? 
Fifth Question :—How much camber or set 
should such driving and truck springs have 
when free? How much when loaded with 
the above weights? Sixth Question:—Do 
you recommend the same size of steel, and 
distance between hangers, for all classes of 
engines, and regulate the capacity by the 
number of plates, or do you have different 
sizes of steel to change the capacity? If 
the latter, please state the advantages of 
that plan. Seventh Question :—Please state 
your preference for the attachment of the 
spring hanger—slot or stirrup—and_ give 
your reasons for the preference. Eighth 
Question :— What is your method of apply- 
ing bands? Whatsize of irondo you use? 
and is there any advantage in making the 
bands wider at the bottom than at the top? 
Ninth Question:—Have you had any experi- 
ence in the use of bandless springs ? 


sent 


EQUALIZERS. 

Tenth Question :—What is your practice 
in regard to equalizers for driving springs ? 
Do you recommend a solid bar or one slot- 
ted fora post? Please send sketch or blue 
print showing equalizers and attachment 
both in the center and to spring. Eleventh 
Question :—What is your practice in regard 
to engine truck equalizers? Please send 
sketch or blue print of equalizer and at- 
tachment to truck box and spring. Twelfth 
Question : — Please send sketch or blue 
print of what you would recommend as the 
best form of equalizer and attachment for a 
mogul or two-wheel truck. 

(Joun MACKENZIE, 
Committee: ~ WM. SWANSTON, 
(J. S. Porter. 

Answers to be sent to JoHN MACKENZIE, 
Superintendent of Motive Power, New York, 
Chicago & St Louis Railway, Cleveland, O. 

—_——- ie -_—-—— 


There are engineers who believe that 
before long railroad rails 100 pounds per 
yard will be adopted as the standard 
weight of rail on some of our principal 
roads. The Pennsylvania Railroad Com- 


pany is already using 85 pound rail for 





order. There never was a time in the history 


heavy service on some portions of its line. 
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The Application of Hydraulics to Cranes 
in Foundries, Machine, Blacksmith and 
Boiler Shops. 


By W. H. HorrMan. 


The use of hydraulic apparatus for lifting 
heavy materials used in construction has 
long been in favor with all classes of engi- 
neering constructors, and the system is now 
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‘ | ‘ 
This particular style of hydraulic crane| ment is one that has many uses for hy- 
was designed by the writer for a loading | draulic power, not only for manipulating 








take the castings or heavy iron flasks from pidity. 
The builders of hydraulic boiler tools 


the foundry railroad truck, and deliver them | 
on a wagon or heavy hauling truck. It will | have invented and placed in the hands of 





the center of the rams, and the load is then | the builders of hydraulic cranes have not, | 


| 


position of the wagon. shop appliances; if they have invented them | 
The water valves are connected to start- | they are certainly slow in introducing them. | 


prices for lumber North, manufacture the 
lumber into furniture, and then pay for trans- 
crane for foundry use, and is intended to 'the material, but for handling it with ra-| porting the furniture to the South, where 
it is wanted, is certainly very poor economy. 
The establishing of cheap furniture facto- 
ries in the Southern States has been advo- 
be seen that the lifting is all done quite near | our boiler makers many ingenious tools, but | cated in these columns for years. 





a standard medium of moving heavy bodies. 
No modern foundry is without its hydraulic 
lift for raising the pigs to the cupola door, 
while all our large steel plants have numer- 
ous vertical hydraulic cranes for handling 
the material hot and cold. 

The type of hydraulic jib crane usually 
found in the steel and iron rolling mills, can 
be used in an ordinary foundry to advan- 
tage, where the reach of the jib is not re- 
quired to be more than 9 feet, and the lift 
not over 8 feet. The lifting capacities of 
these cranes depend entirely upon the man- 
ner of distributing the metal, and the ar- 
rangement of the ram in connection with 
the water cylinder and jib. 

When this style of crane is adopted for 
foundry service, and they are arranged to 
make a complete circle in 
traversing, the lifting power 
is limited, but if they are to 
be used as wall cranes, the 
lift can be increased by add- 
ing an upper guide for the 
top extension of the ram. 
The central location, how- 
ever, is the one most desired 
for a hydraulic loading crane, 
and it must be self-sustaining 
under its load; there are 
several methods of accom- 
plishing this result. The 
single ram, with rising post 
and jib combined, is the most 
common design, but I have 
designed cranes of this char- 
acter using the double or 
telescopic ram, in order to in- 
crease the stiffness of the ram 
post and to provide two _ Se 
separate lifts, in power and r te 


travel. 


ing levers conveniently placed near the ram, | 
one lever operating all the valves when i! 
coupled together, or only two valves when | 
each ram is moved independently of the | 
for the same duty, though it is no. adapted | 


to general hoisting in this department. 
Fig. 2 represents a hydraulic yard crane 





in its construction. 





tight well, the stroke of the water piston 


4 Ton Hydraulic Loading Crane 
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| 9 feet 


sass reeren oS) Lift 4 feet 


3 ft. 8” 
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The accompanying sketch, | 
Fig. 1, will be understood by is 
those interested. Referring | 
to the sketch it will be seen 
that the water is carried to 
the inner water cylinder, 
through the outer one, ina 
turned pipe, and each ram 
has an upward and down- 
ward movement of 4 feet, 
From four to five tons 
can be handled on a crane of 
this kind with perfect control 
of every movement, as the 
traverse as well as the vertical motion is} 
operated by water pressure, a simple piston 
motor being connected to the traversing 
trolley. A water pressure of only 75 pounds 
per square inch is required for both rams. 
In operating, the valve connecting the in- 
duction to the small ram cylinder is moved 
first, thus starting the load at alow velocity, 
and when near the finish of its lift the valve 
leading to the large ram cylinder is auto 
matically opened, thereby increasing the 
speed of the last four feet of the lift. A 
clip on each ram prevents its going beyond 
the stroke terminus. 
The jib is made of steel plates riveted to 
a cast-iron sleeve, turned to fit the upper 
ram, while the lower end of the sleeve 
travels onanti-friction rollers placed between 
the sleeve and a collar on the ram. All 
things considered, this crane will cost no 
more than a regular post power crane, and 
if steam engines are used for power, it will 
cost much less than the latter style, while 
the convenience in operating and the extra 
clearance in hoist is far superior to any of 
the old systems. The gain in clear hoist 
is very great, and power can be used for 
traversing the crane in its circle if desired, 
with little additional cost. 
For forging shops fitted with steam and 
other power hammers, this crane is a most 
valuable appliance. 


LL 
HHHHHH 


HHAOAA 





Lt | Mars lole 





ae ae 
beiH Ht 
iS HH 
~ 
8 


HH 


= Discharge 


t 


SCALE | 
| =| 
> 6 











HypDRAULI 


being twice the hoist of the lower block. | 
The trolley is traversed by a separate water 
motor, and the turning of the jib is accom- 
plished in the same manner. ~All the mo- 
tions for operating the crane are worked 
from a platform, situated about 7 feet from 
the ground, and all pipes and cylinders are 
protected from frost. The jib makes a 
complete circuit on four wheels, each 2 feet 
in diameter, all traveling on a flat table, 
while at the top of the jib casting are placed 
four other wheels in the rear of the jib spin- 
dle, and which travel on the outer surface 
of the spindle, thus reducing the friction to 
a minimum. These wheels are each 14” in 
diameter. 

A bevel gear and pinion 
placed in connection with the main jib cast- 
ing furnishes transmission for revolving the 


conveniently 


jib on its spindle, the gears being operated 
by the motor. The jibarm or truss is made 
up of steel plates riveted and bolted to- 
gether. The hoisting rope is of the best 
cast-steel, 18 inches in diameter, and the 
rope sheaves are 56’ in diameter. This 
crane is designed to be used in the machine 
shop yard, and near the erecting shop doors. 


Small lifts on the single direct lifting 
plan (without jib) are well suited to the 
boiler shop, for raising plates from the floor 
level to the level of the punching, shearing, 
or planing table. In fact, the boiler depart- 


which is usually well supplied with water, 
under pressures varying from 70 to 250 
other. Only one person is needed to load | pounds per square inch, so that no pumping | d 
or unload any piece weighing four tons, and | machinery is needed to furnish hydraulic 
the crane can be used in the machine shop | power for cranes, etc. 


draulic cranes. 





Most of our large machinery factories are 
ocated in or near some large city or town 


If water is not to be obtained from such | ( 
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There is 


|room for more such factories, and wide- 
run out on the jib if necessary, to suit the | we think, contributed their share of boiler} awake men should avail themselves of the 
| | chances.— Northwestern Lumberman. 
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| Engineering Department of Vanderbilt 


University. 
We have received from Olin K. Landreth, 
ean of the engineering department of 


Dow e 7s ° + r 

| Vanderbilt University, Nashville, Tenn., 
| 

|some facts in relation to that university. 


Jwing to most liberal endowments of the 


a source, it is quite an inexpensive matter to | Vanderbilts, tuition in the regular and com- 
arrange a pumping plant, capable of sup- | plete courses of engineering— civil, mechani- 
or derrick, also designed by the writer, | plying all the lifting and working power) cal and mining—is made extremely low, 
steel and iron being the only materials used | required. The first cost of a complete hy-| while instruction in manual technology and 
It has a clear hoist of | draulic equipment is of little consequence, | highway engineering is free of charge. 
16 feet, a reach from the center of 18 feet | compared with the advantages derived from | We extract from the circular the following 
6 inches, and it will lift twenty-five tons. | this system, and no large machine shop or | in reference to manual technology. 
The water cylinder is placed in a water-| foundry can well afford to be without hy-| be seen that—wisely we think—while no 

| claim is made of turning out skilled arti- 


It will 


sans ina few weeks, yet the 
advantages of this 










































course 
are made perfectly apparent : 
jumeseasgueeeass RE hin. «ie enema _ The purpose of the organ- 
a (pa), ization of the other branch 
Traverse Pulley FOS tee Sigel Troll of Instruction—viz., manual 
\ Kini IS fel technology—is to supply a 
1s = ral leah «| Course of mechanical — in- 
d oma i 3) = — = struction shorter and more 
| — ww 3 3 | ~2{ elementary in character than 
Fraverse Dry peel B a et the regular courses in engin- 
ares am ee al eering, but comprising stud- 

: Barer aki}, 8844 = joc _ ies and practical work so re- 4 

' s lated as to be, for its scope. j 
ee 4 ie fairly complete in itself, and 
y a] 3 to constitute a valuable pre 
J — Fig. 2 3] 8 paratory training for young 
Beret Glar|iy, | Fait <% 2 men who intend to become 
end Pinion i i skilled artisans, designers, 
li a constructors, managers or 
superintendents of mechani- 
} cal operations and enter- 
cialis aioli prises, as well as for those 
who, recognizing the edu- 











Yard Level 





25 Ton Hydraulic Derrick 











cating value of a_ rational 
system of manual and me- 
chanical training, desire such 
a course as a part of their 
general education. The plan 
of instruction comprises a 
foundation of the principles 
of mathematics, physics, 
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- mechanics and drawing, on 
which is given thorough 
instruction in the proper ap- 
plication of these principles 
to the more prominent con 
structive operations and me 
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According to the Oil City Derrick there’ 
are more than 384,000 miles of tubing 
used in the oil wells of Pennsylvania. At 
15 cents a foot this tubing would cost 
#29,000,000. It would require, allowing 40 
feet to the well, 31,000,000 of 53 inch casing, 
which at 50 cents per foot, would amount 
to $15,750,000. Allowing an average of 100 | 
feet of drive pipe to a well it would require 
7,000,000 feet, and cost, at $1.40 per foot, 
10,000,000. It would take 7,000,000 
worth of lumber to build the rigs, and the 
machinery and boilers necessary would cost 
$20,000,000 more, making a grand aggre- 
gate of $80,850,000. 

27 





As recorded by our correspondent, a 
factory is about to be established at Mobile, 
Ala., for the manufacture of cheap furni- 
ture. At Mobile such an enterprise is an 
experiment, but at several other Southern 
towns it has passed beyond the experi- 
mental stage. It has come to our knowl- 
edge that there are makers of low grade 
furniture in the South who have made 
money rapidly. The South calls for more 
cheap furniture than any other section of 
the country, and in no other section can 
timber suitable for such furniture be bought 
for so little money. It follows, therefore, 


that cheap should be manu- 


| thoughts direct, to know the reason, and to 


| as the ruler of the hand, and to teach it to 


chanical trades, illustrated 
and put into execution in the 
draughting rooms and shops 

The prime object of the 
course is to teach young men 
the habits and methods of 
doing whatever they under 
take thoughtfully and ration 
ally, to train them to think 
about their work, and to work as thei! 
have a definite object for every step taken: 
in short, to install the mind, properly trained, 


guide, to ease, and to render more efficient 
the efforts of the hand. 

The course extends through two years 
and unites contemporaneously class instruc 
tion and shop work in subjects closely re 
lated. ; 

The forenoons are devoted to class work 
and draughting, and the afternoons art 
regularly assigned to the several shops in 
exercises three hours in length. 

It should be added that the priviteges of 
this university are free to all, without limi! 
as to what part of the country they live in 
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To Give Great ‘Hardness and Ductility to 
Red Brass. 


In order to make an alloy which give: 
great hardness and ductility to red brass 
without having recourse to phosphor bronze 
a mixture of green bottle glass is recom 
mended to be added to the other metals 
To this end a pound of finely-pounded glas 
is to be added, say to a 50 pound crucibl: 
charge, or two per cent., care being exe! 
cised to place the whole quantity of th 
glass at the bottom of the crucible, whil 
the other metals are on the top. The bras 
obtained is exceedingly hard, and is n 








furniture 
‘factured in the South. To pay higher 


easily worked, but the alloy is valuable as 
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iixture in makfng other qualities of brass, 
for which purpose borings, filings, etc., can 
e used up with advantage. If the above 
lloy is to be used for parts of machinery, 
nd to be tooled, one per cent. of oxide of 
ianganese should be mixed with the metal 
» be melted. All sorts of brass made with 
iis alloy are very liquid and close grained. 
Porous castings become almost an impossi- 
ility when the alloy is used, even when 
ist in green sand.—Hngineer and Iron 
"rades Advertiser. 
‘ ne 


Ethics in a Machine Shop. 


By Jarno. 
EH. 

First.—After considerable progress in 
some branches of knowledge, or of science, 

has been found convenient, and perhaps 
necessary, in order to satisfy the mind, 
or in order to make a connected chain of 
reasoning, with a view to future progress, 
to go back and make an assumption, or 
form a hypothesis upon which to base an 
explanation of facts already noted. In 
astronomy there is the nebular hypothesis. 
When there is a large preponderance of 
facts under which to suppose a ground- 
work, so that it is more universally ac- 
knowledged, it becomes more than a hypo- 
thesis, and is then called a theory. Thus we 
have the theory of the atomic or molecular 
vibration of matter to explain the phenom- 
ena of heat. 

The basis of all I say about machine 
shop ethics may be found when we answer 
What, in the light of all that 
was said or written, and of all the facts 
known by either party, would be the sober 
decision of men? 

I see a machine inthe shop where it was 
manufactured, with skids attached, stand- 
ing on the floor, as if just being prepared 
for shipment. 

This machine was turned out several 
years ago, and does not contain the latest 
Having become somewhat 
stained and rusty in the salesroom, it has 


the question : 


improvements. 


been returned to the shop, and has been 
Now, to sell 
ine this machine, without giving the forego- 
ing facts, may be a legitimate transaction, 
but it is not ethical. 

A legitimate transaction is one that comes 
entirely within legal restrictions—one where 
nothing can be found that does not conform 
to what was actually spoken or written in 
relation to the transaction. In the world of 
trade it is considered legitimate to answer 
no questions that are not asked. Yet a 
machine may be seen under circumstances 
where questions would not naturally be 
asked; and unless the seller clearly states 


re-scraped and polished up. 


the facts, deception may be us complete as 
if verbal misrepresentation had actually 
been made. 

It may be legitimate not to call attention 
to features that might be objectionable so 
long as the buyer sees the machine at the 
time of purchase, and is at liberty to ex- 
amine it all he pleases; yet, as before, when 
this machine does not represent the latest 
product the transaction is not ethical. 

An ethical transaction is one where due 
effort is made to have each and every party 
know all that any or either party knows. 

I have reason to believe that the machine 
‘ontains the latest improvements, because it 
is apparently a new machine, and because 
| see it in the place where new machines 
ire expected to be seen. The seller knows 
all this, and takes advantage of it. In so 
loing, while he may be standing squarely 
upon a legitimate plane, he is in a position 
considerably below an ethical plane. 

In general, I would say that when a man, 
in telling how smartly he conducted a legiti- 
mate transaction, puts a knowing wrinkle 
on one-half his forehead and smiles, he him- 
self knows that his acts will not stand an 
ethical test. 

Second—When a boy I knew a machine 
shop where two pieces, each for exactly the 
purpose, made of different 


same were 


weights, the heavier piece to be sold by the 
pound and the lighter one to be sold by the 
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I have since heard that the same 
thing was done in other shops. It might 
have been said that competition or the exac- 
tions of customers compelled the adoption 
of such an expedient. I doubt the 
pediency. I have that faith in our times to 
think that a machine shop could not well 
adopt a more fatal method of suicide. So 


piece. 


ex- ing on the work. 
| 
| 
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soning drives us to holding a machine 
maker responsible for mistakes in drawings 
which customers send him to work by, un- 
less he discovers the mistakes before start- 
Then it directly follows 
that he mustexamine and check all drawings 
sent to him with orders. 

Is is difficult to establish a principle which 





far as I know, all these shops have gone the 
way of those not fit to survive. 
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‘ig. 3 
remain, no doubt the eliminating process of 
evolution will soon carry them out. It is 
encouraging to note that for many years the 
tendency has been to make machinery 
abundantly heavy and strong, and at the 
same time not to sell it by weight. I fear 
chinery by weight would be a clog to 
ethical progress. 

Third.—There is a class of cases akin to 
that given in the first part of Art. I, where 
there is a mistake in the drawing and the 
conditions of the order cannot be met. A 
party sent a sketch, Fig. 1, above, with an 
order for acylin rical piece or shaft. 

Starting at A the piece was forged and 
the measurements stepped off in order. 
When about to cut the piece 


If any yet, such cases. 


that a return to the custom of selling ma- | 


will always indicate the ethical limits in 
If the forger attempted an im- 
| possibility, the orderer pointed the way. I 
| think we can establish this principle: Wher- 
| ever we draw a line, and however fine the 
| line may be, we shall find cases exactly on 
| the line, and whatever the reasoning may be 
in making a decision it can hardly be ex- 
pected that both parties will see alike. 


An acknowledgment of this principle will 
|often go far towards an amicable adjust- 


ment of differences. Admitting that at 
times we must differ, it is a part of true 
culture that we do it courteously and with- 
out heat. 


- ie — 


Both Sides. 


By Ropert E. Masters. 


Wooden patterns that are in two or more 
parts are usually fitted together with hard 
wood dowel pins, and fit first rate when 
they come from the pattern room. But 
after being in use a short time, the moulder 
finds the wood has swelled from being con- 
stantly in the damp sand, and not being 


able to ‘get a good lift because the cope 
piece of the pattern has stuck down,” the 
dowel pins are cut down by the moulder 
| until the upper half of the pattern has 4” or 
more play; but then you know the moulder 
feels sure the upper half of the pattern will 
lift with the cope, and he is more astonished 


than anybody if the casting shows a lap 
(or * shift”) that almost, if not altogether, 
| condemns it. 

| A few firms use plates and pins on their 


patterns, as in Figs. 1 and 2. These are 





off at B it was seen that the 
sum of the parts, as figured, 
was not equal to six fect 
and six inches. There should 
have been two twenty-four 











inch measurements and one 


twelve inch measurement, 
as in Fig. 2, and not two 
twelve inch measurements 


with only one twenty-four 
inch measurement, as in Fig. 
u. 

A new shaft had to be 
made. The forger claimed 
that both shafts should be 
paid for because the drawing 











was figured wrong, the mis- 
take having been made by 
the party ordering. On the 
other hand it was held that 
the mistake in figuring was 
so palpable that the forger, 





by due attention, should 
have seen it; that the forger 
had attempted an absurdity 
because it was impossible to 
make a piece that would 

















correspond to all the fig- 
ures. 
The principle was laid 


down that a man should not 
be paid for making one part 
of a piece two feet long, 
and the remaining part one 
foot long, with the expecta- 
tion that the whole length of 
the would be four feet, as_ is 
called for in Fig. 3; that Fig. 1 was 
merely a combination of parts like Fig. 
3; that to attempt to work to such drawings 
was as absurd as to try chucking an eight 
inch hole through a seven inch pulley. The 
forger reluctantly consented to render a bill 
for only one shaft. This may appear to have 
been a clear case against the forger—that he 
should not be paid for attempting to make 
twoand one equal tofour, nor for attempting 
a more complicated absurdity in addition. 


Fi g- 


piece 





Yet a rigid analysis of the spirit of this rea- 
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PATTERN FIXTURES. 


made in sizes to suit the patterns; the small 
sizes are made of brass and the large ones 
of cast-iron. 
with the pattern, and as there is no trim- 
ming down required in the foundry there is 
no danger of a shift in the pattern, and a 
good joint is obtained. 

Fig. 1 of wrought-iron 
rapping plate; on light 
plates are sometimes made long enough to 


The plates are set in flush 


for a 
these 


answers 
patterns 


reach across the pattern. They have rap 


and draw holes in them, and where the 
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they are fastened with copper rivets. This 
keeps the pattern straight and gives the 
moulder a chance to get it out of the sand. 
In large heavy patterns, rapping plates, like 
section and top view, Figs. 3 and 4, made 
to correspond with the pattern, and being 
put in suitable places, prevent it from being 
knocked to pieces when ready to draw. 

A foreman of the pattern room in a large 
establishment doing general and _ special 
work when making patterns that are to be 
in constant use on the floor, and are too 
heavy to make of all brass or iron—take for 
example a car journal box or a draw head- 
employs the following plan: A frame 4” x 1” 
the shape of the outside edge of the pattern 
is cast in one piece, and of brass; the rap 
and draw plates are heavier and are cast on 
the frame. These are fitted into and 
screwed fast around the edge of the pattern. 
One of these each on the cope and drag half 
of the pattern binds the patterns together, 
gives a good joint, keeps the edges from 
being broken, and prevents the moulder 
from cutting the edge of the pattern away 
with the trowel when dressing up the 
mould. 

The moulder owes much to the pattern 
maker for the skill and ingenuity exercised 
in getting up patterns so that the mould 
can be made conveniently and speedily. 
The great drawback the pattern maker has 
before making the pattern is there are com- 
paratively so few moulders who can read a 
drawing well enough to give an intelligent 
idea of how the pattern ought to be made 
from the drawing. This forces the pattern 
martyr to do the best he can on whatever 
knowledge he may have of moulding, and 
the moulder will discover a mistake in an 
instant after all the work has been done on 
the pattern; it is then too late. It would 
be well if some of these after-thinkers in 
the foundry would apply themselves toit and 
learn how to read a drawing, or make room 
for those who know how to have the work 
done right before all the time and labor is 
lost. 

Occasionally pattern makers make blun- 
ders that make the moulders feel like con. 
signing them to a place where the water 
never congeals and there is no use for club 
skates. A pattern is made with a number 
of core prints of different shapes, and the 
moulder can’t get the cores in the prints 
without a good deal of filing, and fitting, 
and crushing, and mending, simply because 
the core boxes have been made exactly the 
same size as the prints—a mistake common 
among pattern makers. I asked Mr. J. H. 
Goode, a practical pattern maker in charge 
of the pattern department of the C. and O. 
R. R., what system he used in making core 
boxes. We make tons of all 
castings for them every day, and have never 
had any trouble about the cores fitting 
nicely. He said he made the core prints by 
the shrinkage rule and the core boxes by 
the common rule. 

In Figs. 5 and 6 the core print A, A will 
show the style employed by many pattern 
makers to core a round hole by the side of 
a bracket, leaving a feather edge of sand at 
B, B on the edge of a deep place in the 
mould as at @, C. If there is only one 
casting to make the moulder can use a plain 
round core if the pattern will not leave its 
own core of green sand; in this case where 
there are a number of pieces wanted Mr. 
Goode’s plan is to make a special core box 
with the bottom print shaped as at ), D. 

I was in a foundry not long since when a 
pattern was brought in like Figs. 7 and 8. 
The piece #, # was dovetailed, as the cast- 
ing was intended to be when finished in the 
machine shop, and it was nailed fast to the 
pattern. The foundryman pulled the piece 
E off and sawed it through as shown by the 
dotted lines /, #’ ; this was lifted off in the 
cope and the square in the center G@ drawn 
out and the rim pieces drawn in. The fore- 
man said it was an everyday affair to get 
patterns like that, and showed Fig. 9 which 
had been sent down a day or two before. 
A rib running between the angle washers 
like the one shown in section (one at each 
end of the plate) prevented the moulder 


classes of 





pattern is not thick enough to use screws 


from making this on an angle that would 
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let the cores H draw. The pattern maker 
could have himself time and the 
foundry trouble if he had made the pattern 
solid and put a loose print on at J, or if he 
had furnished a plug with a shoulder on it 
for the moulder to push through the holes 
and make his own prints before drawing 


saved 


the pattern. 

One would hardly expect to find mistakes 
like these on cither side, but their name is 
legion. 

ER 
Fire at the Grant Locomocive Works. 


On the morning of September 7th, a fire 
was discovered in the silk mill which occu- 
pied a part of one of the upper floors of the 
Grant Locomotive Works, Paterson, N. J. 
The result of this fire was the destruction of 
the oldest portion of the Grant Locomotive 
Works, in which, under the able manage- 
ment of Mr. D. B. Grant, were built some 
of the finest locomotives in this country. 
Among these was the locomotive ‘‘America,” 
which took the gold medal at the Paris 
Exposition in 1867. Indeed, inthis portion of 
of the works the company gained for itself 
their world-renowned reputation. In the 
upper part of this portion of the works,and 
directly under the silk mill, were situated 
the brass finishing room, bolt room, tool 
room, and another room filled with tem- 
plets and machinery for finishing the 
lighter parts of locomotives. The ground 
floor below these rooms was filled with 
heavy machinery used for planing and slot- 
ting the locomotive frames, for finishing the 
main and side rods, and for finishing other 
heavy parts of locomotives. The 
finishing room, bolt room, tool room, and a 
portion of the same floor, were completely 
destroyed, the machinery in these rooms 
falling and covering up a great number of 
the machines on the ground floor. The roof 
of this part of the works is completely 
gone, leaving part of the eastern wall 
standing. The fire extended tothe machine 
shop above the main erecting shop, which 
has been lately rebuilt. Here the fire dam- 
aged the roof, andthe machinery was dam- 
aged by water only. In the main erecting 
shop were six locomotives in various stages 


brass 


of construction; one was completed; some 
nearly so. These locomotives were only 
slightly damaged by water. In the rear 
erecting shop, which contained two loco- 
motives almost finished, and also heavy 
machinery for turning and boring tires, 
wheel centers, and for doing other heavy 
work, the only damage sustained was that 
by water. The serious loss to the 
company, and which they will feel severely, 
is the loss of all the general plans of loco- 
motives and a portion of the detail draw- 
ings—indeed, the most valuable drawings 
which have accumulated for years, and 
which cannot be replaced at any expense 
or under any circumstances. The occurrence 
of this fire is a most unfortunate one, since it 
throws out of work about five hundred and 
fifty men, and on account of the fact that 
these works have only lately resumed work 
after a prolonged and enforced idlencss it 
We 
hope that the old time energy of this com- 
pany will assert itself, and the rebuilding of 
these shops will be commenced at once. 


most 


will be severely felt by the employes. 


ie + — 
A heavy steel casting has just been com- 
pleted in Sheffield, which, it said, is 
probably the heaviest ever made in Eng- 
land. The diameter of this casting 
inches, and its weight 70 tons. The heat- 
ing operation lasted over sixty hours, and 
when the glowing mass glided out of the 
furnace the ingot with porter-bar and bal- 
ance-weight made a total weight carried by 
the crane of at least 120 tons. This ingot 
was pressed into shape in a 3,000-ton forg- 
ing press. 


Is 


is 62 
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We see it stated that a stock company 
has ‘‘taken hold” of the Normal College 
at Flint, Mich. If the college would only 
tackle two or three stock companies it 
might be better. As it is, we fear the col. 
lege will be shaken up, that is, if the com- 
pany gets a good hold, 
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The Spring Holler Problem Again, 
Editor American Machinist : 

In reference to the article by Prof. Sweet 
in the American Macuinist of Aug. 20th, 


rollers, I submit the following : 

Fig. 1 is a section of a spring roller with 
dimensions designated by letters; and the 
rest of the factors necessary for the calcula- 


tion of the thickness 7’ are expressed by 

letters as follows : 

W = the weight which the spring has to 
carry. 


H = the modulus of elasticity. 
W 
S 


" / -2282 
Then 7’7= DY EB. 
D means a diameter taken at the center of 
the thickness of the roller, and measured 
on its largest diameter when deflected to 
one-half the called for. This 
distance can of course not be given cor- 
rectly before the thickness is known, but 
any good mechanic can guess at it with 


amount 


sufficient accuracy, and besides, the caleula- 
tion will show whether any great mistake 
has been made, and if so, the correct value 
of D may be substituted. 

In applying this formula to Prof. Sweet’s 
springs it will be necessary to know the 
modulus of elasticity, which varies for 
different kinds of steel, forging and temper- 
ing. Supposing / = 30,000,000, then we 
have for B = 12’’", D= 814", W= 750 Ibs. 
as given by Prof. Sweet. 

Y 
The exact value of # can be obtained when 
a ring is made of any diameter and thick- 
ness, and it is known how much it will 
spring under a certain weight, by sub- 
stituting these known quantities in the 
formula, which then will be 


.2232 W Ds 


: eee 
and 8S = +, 


= .1234 inches. 


Vv 
H=~h g 1" 
As it may be of interest to some of your 
readers to know how I came by this 


formula, I will explain it here. 

Fig. 2 is a steel ring with a weight Wap 
plied to the top. This weight will change 
the shape of the ring as shown much ex- 
aggerated in dotted line. It is obvious that 
the top and bottom part will be straighter, 
and the sides more curved than before com- 
pression. That to say, the top and 
bottom part will stretch on the inside, and 
the two intermediate parts will stretch on 
the outside. Accordingly there must be 
four points where the ring is not bent at all, 


is 


where there is no unequal tension in the 
That is to say, 
four points where, in this case, we may 
consider the ring as without any tension at 
all, where the steel will be found in its 
natural condition as before the weight was 


cross-section of the metal. 


applied. We may, therefore, cut the ring 
through at these four points, while the 
weight is on it, without thereby changing 
its shape. Or, we may take the four pieces 
apart and apply half the weight W to the 
the 
shape of the several pieces will then be 
We will now 
take one piece, for instance, U, Fig. 3, cut 
it through inthe center, and fasten one-half 
to a solid standard, as shown in Fig. 4, with 


ends of euch piece, as shown in Fig. 3; 


exactly as before cutting. 


; W : _ 
the weight > applied to the end. The de- 


in relation to cylindrical springs or spring | 


in almost any pocket-book for engineers. 
These formulas always contain the third 
power of the length of the beam. If we 
for this factor substitute the square of the 
horizontal projection multiplied by the 
actual length of the beam we get a true 
formula for the vertical deflection of a 
straight beam in a position inclined to the 
horizontal, and it will be very nearly cor- 





S = the deflection caused by this weight. | 


rect for a slightly curved beam. The 
formula for a straight horizontal beam, 
fixed at one end and loaded at the other 
end, is 
rei” 
3HI 


where /’ is the deflection of the free end; 
L, tie length of the beam; W, the load; 
FA, the raodulus of elasticity, and JZ the 
moment of inertia of cross-section. For 
a straight beam in an inclined position 
with a horizontal projection P, as shown 
in Fig. 6, this formula becomes 


r- _ hd W 

3 HI 
As the projection P? increases 
beam is bent, this formula is not altogether 
correct, but is very nearly so when the 
deflection is comparatively small and P is 
taken a little longer than the actual projec- 
tion P?. In applying this formula to a 
ring we may imagine it divided into eight 
equal parts, and calculate the vertical de- 
flection of two of them in the positions 


when the 
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shown in Figs. 4and 5. The sum of these 
deficctions will be half the deflection of the 
ring. The horizontal projections will be 
found by an inspection of Fig. 2, to be 
Rk Vy and R—R VJ for curvesa } and 
b ¢ respectively, which, according to the 
formula for beams in inclined positions, 
gives 


V2), Wop 
96 El 
where S is the deflection of the ring. 

And, as 


T*B 
f= 
12 
for a rectangular cross-section, we have 
g_C— V2) WD _ 23012 WD 
juiahags 8 EBT EBT’ 
and 


23012 W 
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T =D /: 





flection of this piece will then be exactly 
like the deflection of the corresponding 
part of the ring; for the only difference in 
the conditions in Fig. 3 and 4 is this, that 
in Fig. 4 we have a piece securely fastened 
to a standard, while in Fig. 3 we have it 
fast on the other half, and the whole kept | 
in balance by an equal the | 
opposite end. Fig. 5 shows half the piece | 
treated in the same manner with the same 
result. | 
The problem is now reduced to its sim- | 
plest form ; that is, to calculate the deflec- | 
tion of a flat piece of steel fixed at one end | 
and with a weight applied to the free end. 
Formulas for the of straight 
beams in horizontal positions can be found | 


weight on 





deflection 








According to this formula Prof. Sweet’s 
spring roller would be .1247 inch thick. 
A more correct formula can be found by 
integration, but the difference is very small, 
as will be seen by comparing the thickness 
just found with the thickness first given, 
which is calculated from the more correct 
formula. 

The formula just found is not quite cor- 
rect, for two reasons, first, because the 
points of no tension do not divide the ring 
into four equal parts, although very nearly 
so; secondly, because they are not straight, 
but curved pieces we have to do with. I 
shall now shortly explain how a more cor- 
rect formula can be found by integration. 





The exact location of the neutral point 4, 
Fig. 2, may be found by the following 
argument: 

As the tangent to this point is common 
for both curves a 6 and bc before and after 
deflection it is evident that the angles 
between the tangents to the extreme points 
of the curves, Figs. 4 and 5, before and 
after the weight is applied, must be the 
same for both curves. This angle, which 
we may Call the angle of deflection, is equal 
to the sum of the products of the moments 
of bending, and an indefinitely small part 
of the length of the beam divided by the 
modulus of elasticity and the moment of 
inertia. The moment of bending or moment 
of flexure is the weight multiplied into an 
arm A, which is variable and equal to the 
horizontal distance from the free end to any 
point on the curve. This is expressed in 
the following equation : 


Angle of deflection 


L 
= W oe az 
EI: 


where d 2 is an indefinitely small part of Z. 
In Fig. 2 we have the length of the curve 
ab = LI, and when any part of Z measured 
from ais designated by 2 we have 


i _ @ 
A= Rsin hore R sin R 
and consequently - 
Angle of deflection 
W L : 
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In like manner we get for 4 ¢ 
Angle of deflection 
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and from this we deduce sin 
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Roo« 
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The next problem is to find the vertical 
deflection, which is equal to the sum of the 
products of the moments of bending 
squared, and an indefinitely small part of 
the length divided by the weight, the modu- 
lus of elasticity and the moment of inertia. 

This is, in a modified form, expressed in 
the following formula: 


F — W L 


‘At dz 
EI 


0 
where F' is the vertical deflection of the 
free end, and A is the variable arm, which, 
multiplied into the weight W, gives the 
moment of bending. Calling the vertical 
deflection of a 6 and bd c, respectively, F’ 
and /’,, we have 


1 


1 9 


; W\ R* R sin r 
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from which we deduce 


‘ : £ W D8 {xr 2 
s=9 +h) =ger(4 _) = 
.2232 W Ds 
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and 
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T=DY EBS 


J. BEearrup. 


[It is contrary to our general policy to 





| 
| 
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admit the higher mathematics to our pages, 
but, for obvious reasons, we waive our rule 


in this instance. ] 
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Square Driving Centers.— Tool for 
Small Lathe. 


Editor American Machinist: 

It is astonishing how little a square driv- 
ing center is used in a machine shop, when 
it is considered how handy it is. I had 
worked some years at the business before I 
knew anything about its value, and I am 
under the impression that there are many 
brother chips have never tried it. 
The way I was finally enticed into using it 
was thus: There were a number of small 
pieces cast without the customary shank 
for dogging, and it was proposed to follow 
the usual plan. viz.: throw them away. I 
had seen brass work with 
center ways, but had never given the matter 
a thought. But it occurred to me that this 
would be a good time to see if there was 
any value in such a means of driving. I 
made a square center and used it for the job, 
and afterwards would as soon have thought 
of getting along without a hammer. Using 
this center, short work can be cut to right 
length; no dog to bother, or to cause chat- 
tering. Just have a center punch shaped 
like the center, then after drilling centers in 
the pieces a blow or two make the center 
way allright. It is surprising how strong 
such a center will drive. The taper on the 
center should be long, as shown in the 
sketch. 

The sketch of lathe tool explains itself. 
I have found it one of the best 
iences I ever had around a lathe, for light 
work. You can get a bir of square steel 
and soon have a box full of handy tools 
without a ton or two of metal lying about. 
It is not necessary to draw down a large 
bar of steel to get a small pointed tool. 
You can heat by gas, or shape in a vise, and 
get just such a tool as you want. In fitting 
out a lathe with tools but few large ones 
will be required if a device like this is 
MACHINIST. 
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small square 


conven- 


made. 
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Improving Plug Cocks. 
Editor American Machinist : 

I suppose every engineer in the country 
has wrestled with plug cocks. They are 
handy in many places, but you cannot set 
one so it will turn twice alike, owing, per- 
haps, to unequal expansion, and the result 
is they always leak, and cut out from turn- 
ing in a short time if used much. The out- 
come is the plug cocks are taken out and 
replaced by something not half as handy 
for the purpose. 

1 had some plug cocks that 
ocated that I could not well use any other 
kind of valve. They were exposed 
to quite high and _ considerable 
changes in temperature, and leaked 
so as to be a nuisance. I got some 


were so 
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his tram against the back end of the cylinder 


head (both back heads were off), and put the 
movable tram point into a delicate prick- 
punch hole in a lead center in the driving 
axle. Then went around to the other 
side, and placed it in the same position. 

I found out that this was his way of 
tramming all the locomotives that were sup- 
posed to need it—new as well as old en- 
gines getting the same. He informed me 
that this was the proper way, as the back 
head was of necessity right—had to be 
right when it was made, and tbe cylinders 
bolted together. He was shocked when I 
told him I knew of lots of machinery that had 
to be right, but was not, and that if I] was 
doing the tram act, I should start from a 
point between the two cylinders. He told 
me that I should be starting from a rough 


he 
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SQUARE CENTER, 
casting to begin with, ete. But I was 
started. So I borrowed his overshirt, and 
went under the engine, and _ prospected 


around on the back of the cylinder saddles, 
and soon discovered a drilled center mark, 
put there by the builder, and dug the scale 
and dirt out of it, introduced the foreman 
to it, and then asked for his tram, but did 
not like the thing—it was too sbort. If he 
was shocked at my foolish notions before, 
he was paralyzed when I informed him I 
did not care a tinker’s dam for the front 
driver, but was after the back one, and 
hunted up a piece of inch pipe for a tram 
stick. I put an elbow on this, and added 
a three-foot piece to the elbow, and an- 
other elbow to this, and sharpened a piece of 
wood and drove into this elbow. This was 
not for actual business in tramming, but to 
show the man the idea. He is one of those 
chaps who could not see the point on paper 
if it was in red ink. Then I placed the 
wooden tram in the newly discovered hole, 
and the short piece reached through the 
front driver, and let the long piece of inch 
pipe run back, past the centers of the driv- 
ing boxes. Then I] told him to bave a mov- 
able-center pin and set-screw fixed on this 
rod, and a good iron one put in, in place of 
the wooden plug, and then carefully tram 





new shells and sweat the 
small end, as shown in cut, and cut 
fine threads on the large end. Then 
I made spanner nuts, and to pack I 
cut thick rubber gaskets (the plugs 
projected j,’’ beyond the shell) to fill 


caps on 


the space as at P. This packing 
forms a spring to keep the plug in 
place, and the cocks have never 
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dividers from the prick-punch mark, you 
can see the way a long tram would help 
correct any small error. He finally saw the 
point; and as I[ started home with my 
hands dirty, I wondered if there was in all 
the land another real foreman who was as 
ignorant on this little subject as this one; 
and I concluded to tell the tale here, not so 
particularly for other foremen’s benefit as, 
perhaps, for young firemen and a few engi- 
neers who have not let their thoughts get 
further down than the throttle and the re- 
verse lever. 

The parting remarks of this man fur- 
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nished me food for reflection for some time, 
and show what many men think of the 
cares of an engineer on duty. They were: 
‘* Well, so long, John. Come over again 
when you can. You engineers have some 
curious But you ought to have. 
You just sit up there all day and study up 
examples to give us poor fellows, who are 
too busy to think of ’em.” 


notions. 


eR 


Steel Forgings. 

The magnificent steel forgings and ingots 
exhibited at the Manchester Exhibition by 
Sir Joseph Whitworth & Co., of Openshaw, 
Manchester, excite the greatest admiration 
and interest of all connected with steel 
manufacture; they are by far the finest and 
most massive examples of steel work in the 
exhibition. The hollow-forged steel pro- 
peller shaft is perhaps the most striking 
and interesting piece of work ; its length is 
55 feet, diameter 18} inches, with a 10 inch 
hole; the coupling flange at one end is 34 
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leaked a drop since I rebuilt them. 
If manufacturers would make plug 
cocks something like this I am cer- 
tain more of them would be used. 
ENGINEER. 
ape 
Tramming Locomotives. 


By Jonn A. HILt. 


A few weeks ago I wandered into a small 
round-house, where the foreman was per- 
sonally superintending the tramming of a 
consolidation locomotive that was cutting 
her front tire on the left side. 
slightly—knew him five years ago, when he 
came out of a 
struction engine. 
was standing, and said: ‘‘I am having a 
whale of a time with that engine, or rather 
with the man that runs her; he says she is 
‘out,’ because she crowds to the left; but, 


I knew him 


coal mine to watch a con- 


He came over to where I 


bless you, she is as square in her frame as I 
am. I think it is the way her flanges are turn- 
ed, or her spring saddles set; but she is 


square, see!” And he put the straight end of 


TRAMMING 


as far back ashe could; and then with his 
regular tram get the front axles square with 
the back one. ‘It’s a 
he, ‘‘and I can’t see it.” I told him it was 
old, and used by builders generally. Then 
I drew him a little sketch, like that shown. 

I explained that most any one could meas- 


new notion,” 


says 


ure the distance from the center of one cyl- 
inder to the other, and divide it and make 
a prick-punch mark there. If the casting 
did matter, as one 
side got just as far ahead, or back, as the 


was rough, etc., it not 
other; and if the punch mark was not ex- 
actly in the center, the further back he got 
with the other end of his tram, the less the 
error was, as in the sketch we place the 
punch mark far from center. To illustrate 
this, partial drawn 
through the front boxes and the back ones, 
the difference in errors; by using a pair of 


see, circles 


by the 





Centre 
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Mark 
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LOCOMOTIVES. 
inches in diameter, its weight is about 20 


tons. This, however, is not the heaviest 
of their exhibits, although it is the longest 
and probably the most difficult to manufac- 
ture. The A tube for a 68-ton gun is the 
heaviest forging exhibited ; its length is 39 
feet 6 inches, diameter 28 inches, with a 14- 
The 
complete set of hoops and tubes for the 
same gun are also shown, their total weight 
being 102 tons. All of the above are in the 
rough state just as they come from the 
forge, but they could not be much smoother 
or better finished if they had just come 
from a rolling mill. Formerly the greatest 
drawback to using large forgings of either 
iron or steel has been their extreme liability 
to internal flaws 
insuperable difficulty of thoroughly work- 
ing such great masses of metal internally 


inch hole, weighing about 26 tons. 


on account of the almost 


by the ordinary means of steam hammers, 
which give sharp, sudden blows and pro- 
duce a surface effect only, without penetrat- 
ing to the center of the mass. The out- 
come of this rather crude treatment is that 
the material gets thoroughly worked or 
rather battered about on the outside, while 
the core remains in its originally raw condi- 
tion. Hammered steel forgings made in 
this way have been known to spontaneously 
crack in all directions within a few days of 
their being forged. These difficulties, how- 
ever, have been successfully overcome by 
an improved method of forging which 
originated with this firm, so that their pro- 
ductions now enjoy a world-wide fame for 
perfect soundness and homogeneity. The 
method adopted to attain this object. is 
briefly this. The Siemens-Martin steel in- 
gots are compressed while in the fluid state 
by the well-known Whitworth process, some 
being cast hollow and some solid; the latter 
are bored out afterwards to a size, rather be- 
low that required for the finished forging. 
The ingot having been reheated is passed 
on to the forge, where it is placed on a steel 
mandrel fitting loosely into the hole. The 
ingot supported by the mandrel is now 
brought under the influence of a powerful 
hydraulic press and squeezed. The effect 
produced by this pressure is altogether 
different from that of a hammer. The 
heated ingot resists the blow of a hammer, 
but the squeezing action of the press in- 
duces a flow of the metal and forces the 


particles into closer contact. The pressure 


being released, the forging is shifted round 
slightly, in order to bring a fresh surface 
under pressure; this operation is continued 
all the way round. The hole is of course 
very considerably enlarged by this process, 
and requires a larger mandrel at the next 
heat; the ring is again pressed as before 
until the desired dimensions have been ob- 
tained. It is extremely interesting to watch 
the process of forging one of these massive 
rings, weighing 20 tons or more, silently 
and quickly with a single blow. Longitu- 
dinal sections of these ingots show that ‘they 
are perfectly sound throughout. . 

A compressed ingot weighing 16 tons is 
shown at the Exhibition wiih the skin on 
just as it came from the ingot mould; parts 
of it are just trued up and polished to show 
its perfect soundness both in the center and 
on the outside, even within ”, inch of the 
skin surface. Hollow forged propeller 
shafis made in this way are not only 
stronger than solid sbafts of equal weight 
on account of the better distribution of 
the metal, but also on account of their 
being more’ thoroughly forged. Qne 
of the most important exhibits © of 
this firm is an entirely new depart- 
ure in the manufacture of boilers, 
viz., a weldless steel boiler shell 12 
feet in diameter, 5 feet 6 inches long, 
and about } inch in thickness. Shells 
thus made are forged first in the 
hydraulic press as described above, 
and then finished in a rolling mill. 
As far as we are aware, nothing of 
the kind, on anything like so large a 
scale, has ever been attempted before. 
The immense advantages arising 
from such a system are at once 
obvious ; the shells can be made very 
much stronger and lighter than when 
riveted joints are used, the grain of 
the metal runs in a circumferential 
direction. We are assured that 
these rings can be supplied at a cost 
which will compare favorably with 
riveted shells, hence we are led to 
think that they will very soon be 
largely adopted, especially for marine 
boilers; their introduction will certainly 
mark an important epoch in the manufac- 
ture and improvement of boilers for carry- 
ing high pressures. A 14-inch air vessel 
shown by this firm is a beautifully finished 
piece of work; it is used for carrying the 
compressed air for the propulsion of the 
Whitehead torpedo such as is used by the 
English Government. These vessels are 
tested to a pressure of 1,500 pounds per 
square inch, their thickness varies from .25 
inch to .338 inch, and their length is 5 
feet 6 inches. The ring and plug are shown 
which were used by Sir Joseph Whitworth 
in his most important and useful experi- 
ments on the effective power of shrinkage. 
The ring of mild fluid compressed steel was 
heated and shrunk on to an 18.inch plug of 
the same material. When cold the plunger 
was forced out by a hydraulic pressure of 
8,200 tons. The deep furrows and grooves 
onthe surfaces of each show how thoroughly 
the two parts were united, and the enor- 
mous magnitude of the power of shrinkage. 

Engineering. 
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National Association of Stationary 
Engineers. 


The National Association of Stationary 
Engineers, which, through its delegates and 
officers, met in its fifth annual convention 
at Cincinnati last week, has fully demon- 
strated not only its right to existence, but to 
all the encouragement that can be accorded 
it. Its membership consists mainly of men 
holding important positions in relation to 
industrial affairs in the country, and when 
men from not over-large salaries, and from 
less leisure than most workers, are willing 
to devote both money and time to the pur- 
pose of increasing their knowledge of the 
work they are doing—for purely educa- 
tional purposes—it may be assumed with- 
out fear of mistake that they are both honest 
and earnest in their efforts. Even the most 
selfish motives dictate that such men should 
be encouraged in what they are trying to 
do. In fact the association is not complete, 
not what it was intended to be, without the 
hearty co-operation of employers with em- 
ployed for their mutual benefit. Where 
this co-operation exists, as it does in the 
subordinate associations in some cities, 
meeting rooms are found fitted up with 
means of instruction, including implements 
and libraries, and lectures upon matters 
of steam engineering bring overcrowded 
Members vie with each other in 
doing something that shall benefit the whole, 
and those who pay the coal bills soon come 
to be, if possible, the most interested 
workers. This is as itshould be. Economy 
in manufacture begins with the motive 
power, and the character of the motive 
power influences every department of the 
works where power is used. When things 
go wrong in the engine room the wrong 
may be multiplied by twenty departments 
of the great works. 

President Foster, from whose annual ad- 
dress we make an extract elsewhere, esti- 
mates that there are in the United States 
100,000 stationary engineers. They wield 
an important influence on the cost of manu- 
facture and ought to be strengthened by all 
the knowledge of engine and boiler man- 
agement they can acquire. 

The National Association of Stationary 
Engineers is engaged in an undertaking in 
every way commendable. It has in its 
membership a large number of earnest 
men; it deserves success. 


rooms. 


Wood Engravings from Photographs. 


A great many wood engravings of ma- 
chines are made by engravers for parties at 
a distance, from photographs alone. To 
work satisfactorily from these the engraver 
should have a good general knowledge of 
machinery. The photograph gives a dis- 
torted view, and in some cases this distor- 
tion is so great that it must be corrected to 
some extent by the engraver. 
there are dark spots in the ma- 
chine—where even the use of a strong glass 
fails to reveal defined outlines of parts. In 
such cases a knowledge of machinery will 
often help the engraver in determining what 
the outlines should be. Lack of such 
knowledge often results in the premeditated 
blurring of some parts that could otherwise 
be shown with good effect. 

If a rough sketch of the machine accom- 
panies the photograph, it will be of great 
assistance to the engraver. From this he 
can get an idea of parts not brought out in 
the photograph, or sketches of these indis- 
tinct parts will serve the purpose, though a 
complete sketch is better. 

When the machine is near at hand, the 
engraver always prefers to see and sketch 
it. If he is furnished with a good photo- 
graph, the sketch may be incomplete; if he 
has no photograph, of course he must make 
a complete drawing. Another advantage 
in having the engraver see the machine is 
that bya little unnoticeable exaggeration he 
may be able to show some important parts 
that are hidden in the photograph, and thus 
materially increase the effect. 


Generally, 
recesses 


wood 
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Sometimes a photograph’ on the 
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furnished the engraver, then touched up 
and cut. This is not often done, however, 
in the instance of machines, as it is almost 
always possible to make a drawing on the 
block that is better than the photograph. 
Extra prominence can be given to import- 
ant parts, and defects corrected in making 
the drawing. 

ape 


Demand for Skilled Mechanics. 


A well-known mechanical superintendent 
of an important manufacturing works re- 
cently remarked that few people were aware 
of the scarcity of really skilled mechanics; 
there was, he said, a demand for them that 
was far from being supplied. 
We hear substantially the same remark 
every week. Itiseasy enough to find men with 
a little smattering of knowledge of a trade 
who are ready to go to work as machinists, 
pattern makers, moulders or boiler makers, 
as the case may be, buttheseare not the kind 
of men that are needed. While there are, 
as is frequently stated, probably a good 
many unemployed men, they are certainly 
not men who learned their trades in this 
country, and by a few years’ practice and an 
endeavor to know something more about their 
business than the mere drudgery of it, have 
earned the right to be called skilled me- 
chanics. Such men, as this superintendent 
remarked, are in demand, and always likely 
to be, just as much as the services of the 
best doctors or lawyers are always in de- 
mand. 
There are a good many highly skilled me- 
chanics in the country, but the proportion 
of those who are working at the trades with- 
out any skill to speak of is far too great. 
There are to-day, speaking of the trades re- 
quiring the highest skill, better reasons than 
ever before why boys should learn them as 
trades, and not work along through their 
lives at some little detail of them. And 
there are better reasons than ever before why | ; 
manufacturers should give the boys a chance 
to learn trades. 

SS a 

Suppose! 

Suppose a manufacturer looking around 
for a location, and having no particular 
bias, drops into a town ? 

Suppose he picks up and looks over the 
local paper, as would be the most natural 
thing in the world for him to do? 

Suppose he finds in it page after page of 
trash and and stale clippings on 
stale subjects, but never a word of real in- 
formation about the manufacturing and in- 
dustrial interests of the town, or anythingin 
particular to indicate that the town has any 
manufacturing or industrial interests worth 
speaking of"? 

Suppose he decides to look up a townier 
kind of a town? What then? 

Suppose a list is made of the papers 
doing just this sort of thing; can the back- 
ward condition of manufacturing in their 
respective towns be taken as evidence that 
the towns are 


gossip, 


slow, because their local 
papers are slow; or that the local papers 
are slow, because the towns are slow ? 


- «le 


We believe that when railroad corpora- 
tions act contrary to the bestinterests of the 
people they should be brought to 
without delay. By the same reasoning, 
when citizens try to crowd railroads into 
doing unreasonable things they should suffer 
the consequences of their unreasonableness. 
The Pennsylvania Railroad runs through 
Jersey City on a level with the streets, and 


terms 
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probably, to raise its tracks. But again 
it is met with objections and-bills of dam- 
ages that appear to be entirely unrea- 
sonable. The railroad now proposes to move 
its terminal station in Jersey City, and with 
it, of course, the passenger ferry station, to 
where it has right of way. To do this will 
decrease valuation in some parts of Jersey 
City enormously. But the company is mani- 
festly in the right, and unless the citizens 
recede from their untenable position they 
ought to suffer the consequences. The rail- 
road seems to be willing to do everything 
that isright in the matter, and there is no 
reason why it should be victimized. 
While we hear a great deal—and it is 
true—of remarkable development of the 
South and West, we are likely to forget that 
the East is—rather more quietly, it is true— 
making progress. New towns and cities 
are not springing up in a night-time or two, 
but there is constant increase in manufac- 
ture and general business. Some people 
have been so rash in times past as to express 
the belief that the height, for years to come 
at least, of manufacture in New England 
had been reached. But there is good evi- 
dence to the contrary. According to Brad- 
street's, 200—probably more—new manufac- 
turing enterprises, or new factories, have 
been started in New England since the first 
of January. There is no way of coming at 
the capital invested in these enterprises, but 
many of them are of large magnitude. They 
afford all the evidence needed that manu- 
facture in New England is growing at a very 
healthy rate. 
is eo he 

Since we advocated increasing the cost of 
taking human life through corporate or 
individual from 5,000 to 
#50,000 we have read several arguments 
against the proposed change. Not one of 
these arguments takes note of the fact that 

$50,000 is too cheap for taking a human 
life through gross carelessness, or that if 
there is no carelessness there will be no 
ground for damages. The change proposed 
was not to the end that more damages, in 
the aggregate, should be paid for killing 
people, but that fewer people should be need- 
lessly killed. We have seen no fair reason 
given why the proposed change should not 
be made. 


carelessness 
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If every boy in the country who has his 
way to make would sit down with the fact, 
long enough to master it, that nothing but 
hard honest work will bring anything worth 
having in this world, there would ‘be fewer 
young men looking for some kind of work 
where they could keep their hands clean, 
and in doing which they could lie in bed 
till eight o’clock in the morning. There 
would be fewer looking for such jobs, and 
more who were anxious to work at trades, 
where the prospect of amounting to some- 
thing is much greater. 

; --: : 

Some of our daily contemporaries are con- 
gratulating themselves on the assumption 
that, in the event of war, there is nothing to 
fear from hostile fleets, because they must do 
their firing at a distance, and firing from a 
ship at a distance is very uncertain in point 
of accuracy. The argument is not good. 
They forget that New York is a big mark to 
shoot at. Better realize the fact that the 
city is practically defenseless, and remedy 
the deficiency without delay. 

: oame 7 
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the streets which the road crosses within 
the city limits are the principal ones. 
crossings, notwithstanding the railroad cor- 
poration takes reasonable precaution against 
accident. Years ago the railroad company 
proposed to elevate its tracks through Jer- 
sey City, 
objections onthe part of the city authorities 
and the citizens. 
abandoned by the railroad. 


of the city demand it, the railroad proposes, 





block is made direct from the photograph 


Many people are killed every year at these | 


but it was met by insurmountable | 
ia bl : e112 | 
Phe project was unwillingly | 

| 
Again, and | 


largely because the citizens and the press 


at a cost extending into millions of dollars | 


We have received from Angus Sinclair, 
|secretary of the American Railway Master 
Mechanics’ Association, the printed report 


of the proceedings of the twentieth annual 


leonvention of that association. It 
a book of more than 
and printed. 


makes 
200 pages, well edited 
It is full of practical matter 
of interest to railroad men and mechanics, 


|cuts being used where necessary. 
oS a 





The 
paper that tells its readers how to build 
|houses. We notice that it builds editorials 
out of stolen material. If it instructs its 


American Builder is the name of a 
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readers to get material in the same way 
for building houses it may lead them into 
rouble. The American Builder appears to 
he something more than three years old, 
ind cannot too soon take up the study of 
the ethics of honesty. 
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“I tnder this head we propose to answer questions 8 sent 
s, pertaining to our specialty, correctly, and according 
» common-sense methods. 

Every question, to insure any attention, m ust invari- 
ibly be accompanied by the writer's name and address. 
f so requested, neither name, correct initials nor loca- 

tion will be published. 








(381) J. C., Waterbury, Conn., writes: 
Please name the mixtures for emery pencils 
which will not glaze. A.—These mixtures are trade 
secrets which we cannot obtain. 

(382) S. J., Quakertown, N. J., writes: 
I wish to put up a shaft to transmit five horse- 
power; it will be eight feet long, and will run 
about 600 revolutions per minute; the engine belt 
will be at one end of the shaft, and the machine 
belt at the other end. What should be the diam- 
eter of the shaft? A.—The diameter of a wrought- 
iron suaft for this purpose should be one inch. 

(383) T. H., Watertown, New York, 
writes: Will you please inform me of any device 
manufactured or in use by which, when cutting a 
screw in a lathe, and without stopping the lathe, 
the nut may be disengaged from the leader, the 
carriage moved back by hand, and the nut en- 
gaged again with a certainty of the tool always 
starting right? A.—See AMERICAN MACHINIST 
of April 4, 1885. 

(384) F. E. New York, asks: Can 
hot water be pumped into a boiler carrying 60 
pounds steam pressure? The-water is taken from 
a 11-inch coil heater; the pump used is a hori- 
zontal plunger pump; check valve is straight. 
A.—The pump will force hot water into the boller, 
providing the heater is placed somewhat above the 
pump, so that the water can flow to the pump. If 
the heater is placed below the pump, you will 
experience great trouble in the suction, because 
pumps cannot lift water having a high tempera- 
ture. 

(385) E. C., Camden, Ark., writes: In 
putting a pump in a well about 50 feet deep, the 
pipe came cut to the proper length; the cylinder 
was about 15 feet from the bottom. There was a 
foot valve provided with a strainer. A man who 
works with pumps a good deal claims that if the 
foot valve had been left off the pump would work 
easier. Is he correct? A.—The use of a foot valve 
should not make any difference in the working of 
the pump If the latter is of the ordinary design; 
and the fact of having a foot valve sent with the 
pump would indicate that makers of the pump 
believe it to be advisable to have the foot valve 
attached. 


(386) A. H. H., Mt. Sterling, Ill., asks: 
1. Where and in what position is the spark arrester 
placed in the extension-front boiler of a locomotive ? 
A.—The spark arrester or netting is generally 
placed directly over the upper row of flues; it 
extends horizontally for some distance in the ex- 
tension front, and then slopes upwards to the top 
of shell. 2. What is meant by the wheel base of a 
locomotive? A.—In a locomotive we have the 
‘‘rigid wheel base” and the *‘ total wheel base.’ 
By the rigid wheel base of any locomotive is meant 
the distance from the center of the rear to the 
center of the front driving wheel. By total wheel 
base of any locomotive is meant the whole distance 
from the center of the rear driving wheel to the 
center of the front truck wheel. See illustrations 
in AMERICAN MACHINIST of July 4th, 1885. 


(887) H. A.H., Worcester, Mass., writes: 
I am a tool dresser, and in our place we have a 
great many shafts to weld collars on. I have never 
been able to find a rule in any work that I have 
seen which will give the proper length to cut a 
plece of iron to wrap around a shaft toform the 
collar. Would you give me a rule by which I could 
find the length of the iron used to form the collar? 
For instance, what should be the length of a piece 
of iron 1% of an inch square to wrap around 42-inch 
shaft? Also the length of a piece of iron 1 inch 
square to form acollar for the sameshaft. A.—The 
length of the piece of tron is found in the following 
manner: Add to the diameter of the shaft the 
thickness of the collar; then find the circumfer- 
ence of a circle whose diameter is equal to this 
sum of diameter of shaft and thickness of the 
‘ollar; to the circumference so found add a suf- 
ficient amount for welding; the sum will bethe 
length of iron required. Applying this rule to 
your example, we have for the length of the half- 
inch square iron around the 2-inch shaft (2+ 4) 
<3.1416 =7.854 inches, say 77g inches, which is the 
length required to wrap around the shaft; to this 
must be added the necessary amount for welding. 
For the 1-inch square iron around a 2-inch shaft, 
we have (2+-1)X8.1416=9.4248 inches; add to this 
length the necessary amount required for welding ; 
then the length of 1 inch square iron will have 
been obtained. The circumference of a circle is 
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always found by multiplying the diameter by the 
constant number 3.1416. 


(388) H.B.S., Glenwood, Mass., writes 

1. Can you inform me of any cement or process 
which will render a board of alternate layers of 
cement and paper waterproof—the nearest approxi- 
mation to water-proof glue, suitable for the pur- 
pose of forming a water-proof board X of an inch 
thick by glueing layers of paper on a form? A.— 
The nearest approximation to water-proof glue 
that we know of is the following: Take of gum 
shellac three parts, caoutchouc (india rubber) one 
part by weight. Dissolve the caoutchouc and shel- 
lac in separate vessels in ether free from alcohol, 
applying a gentle heat. When thoroughly dis- 
solved mix the two solutions, and keep in a bottle 
tightly stoppered. This glue resists the action of 
the water, both hot and cold, and most of the acids 
and alkalies. lf the glue be thinned by the admix- 
ture of ether, and applied as a varnish to leather, 
along the seams where it is glued together, it ren- 
ders the joint or seam water-tight and almost 
impossible to separate. We believe this glue will 
answer your purpose, but would advise you first to 
give it a trial before making preparations for ex- 
tensive use. 2. Any good way for rendering such 
a board dense, tough and smooth, when it is incon- 
venient to apply pressure in drying on a form? 
Also a method of overcoming the difficulty of the 
board, made as above, tearing through the center 
of some one of the sheets of paper? A.—We can- 
not recommend any other method for the fore- 
going purpose than that which experience will 
teach you in making these boards. 3. Is shellac 
affected by prolonged soaking? A.—If shellac is 
left to soak in water for a prolonged period, we 
believe it will be affected. 


‘BUSINESS SPECIALS! 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week’s issue. 

















= Brass Gears. See Adv., page 16. Yj 
Link-Belting. 
Send for catalogue of Link-Belting. 
Over 50,000,000 feet of Link Belt in use. 
Link-Belt Machinery Co., Chicago and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
AirCompressors, RockDrills. J.Clayton,48 Dey st., NY 
Exhaust Tumbl’g Bbls. Henderson B’s.,Waterb’y,Ct. 


Upright Drills from 20” to 36” inclusive. 
& Snyder, Worcester, Mass. 


For Improved Cooper Stoves, send to Varlety 
Machine Co., Warsaw N. Y. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run b bethewe made 
by W. P. Duncan & Co., Bellefonte, 


R. Dudgeon, 2% Columbia st., New wa Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Solid Nickel-Seated ‘‘ Pop”’ Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., Y. N. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


**Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 


Injectors, Ejectors, Oil Cups, Sight Feed Lubri- 
cators, etc. Arthur Appleton, 45 Cortlandtst., N.Y. 


Ice and Refrigerating Machines. 124 built, and all 
successful. David Boyle, 521 Monroe St. ,Chicago, I11. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st., N.Y 


Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G. 8. Woolman, 116 Fulton st., N. Y. 


The Improved Tabor Steam Engine Indicator, 
mate “we sold by The Ashcroft Mfg. Co., 111 Liberty 
st., N. ¥. 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Currier 


Having opened a mechanics’ tool and machinery 
supply store at Cleveland, O., we solicit inquiries 
and quotations. C. H. Presley & Co. 


Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st., N.Y. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N. ¥. Send for des’n. 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Sept.10, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Reed’s Engineer’s Hand-Book to the Local Board 
Examinations. Eleventh edition revised and en- 
larged, with 260 diagrams and 36 large plates. 8vo., 
oom $4.50, post-paid. Catalogue of books free. 

& ¥.N N. Spon, 35 Murray st., New York. 


** Indicator Practice and Steam Engine Bocmomiy. ” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram ; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


** Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the ‘“*‘New Handy,” mailed at 50c. each. The 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52 issues of any volume. AMERI- 





CAN MACHINIST PUB’G Co., 96 Fulton st., New York. 
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David City, Neb., has voted to expend $22,000 for 
water-works. 


Noble Brothers will enlarge their car works at 
Anniston, Ala. 


The Anniston Machine Company will build shops 
at Anniston, Ala. 


Richard Church will enlarge his machine shop 
at Birmingham, Ala. 


The citizens of Lapeer, Mich., are to vote on the 
question of water-works. 


The Louisville and Nashville Railroad will en- 
large their shops at Birmingham, Ala. 


Pontiac, Mich., has voted in favor of a $75,000 
appropriation for water-works purposes. 


The saw and planing mill of L. T. Willis at 
Crescent City, recently burned, will be rebuilt at 
once. 


The machine shop and foundry of Miller & 
Bokenkamp, at Fort Madison, Iowa, will be rebuilt 
at once. 


The Du Quoin Iron Works, Du Quoin, Ill, are 
perfecting a machine for making a barrel with only 
one stave. 


The Duluth Railroad shops will be located at 
Gladstone, Minn. They will furnish employment 
to 250 men. 


Timothy Deuane and John Porteous, of the St. 
Paul Iron and Brass Works, St. Paul, Minn., will 
erect another building, 40x300 feet. 


The city of Owosso, Mich., has voted to bond 
itself $25,000 to secure car shops by the Toledo, 
Ann Arbor and North Michigan Railroad. 


The Weekly Courant, of Columbia, Pa., says there 
is talk of forming another iron company in that 
town, but omits to say who is doing the talking. 


Greenleaf & Co., lumber dealers, who have a 
yard at North St. Paul, Minn., will put in ma- 
chinery for a wood-manufacturing business next 
season. 


The Journal of Commerce, vf Denver, Col., says 
“the question of a paper mill is again receiving 
attention.” It forgets to say by whom itis being 
considered. 

Everett Clark, of Boston, bas bought the Goulding 
mill property at Malden, Mass., at assignee’s sale. 
The mill will be refitted and work begun at an 
early date. 


P. F. Burke, at his machine shop on Dorchester 
avenue, Boston, 1s putting in a new thirty horse- 
power boiler and engine and making other im- 
provements, and will start up early the coming 
week. 


Among the shipments recently made by the 
Page Belting Company, of Concord, N. H., is belt- 
ing and lace leather for the new works of the 
Northern Pacific Terminal Company, Portland, 
Oregon. 


The North American Asphaltum Company is 
putting up works at St. Louls, Mo. The company 
will mine the asphaltum, and put in condition for 
the market at these works, which will cost to erect 
about $100,000. 


W. E. Hawley, F. A. Camp and others are inter- 
ested in the organizatiou of a condensed milk com- 
pany at Hawleyville, Conn. The Housatonic Rail- 
road Company is to be asked to put up the neces- 
sary buildings. 


The W. G. & A. R. Morrison Machine Company, 
of Willimantic, Conn., have made surveys for 
their new contemplated brick manufactory. The 
new building will be 150 feet long by 50 feet wide: 
and four stories high. 


The Glen’s Falls (N. Y.) Board of Trade have 
agreed on measures for the formation at once of a 
stock company to erect a large building furnished 
with ample steam power for rental to small manu- 
facturers. It is a good way to build up a town. 


The proprietors of the Decatur (Mich.) Roller 
Mills have been experimenting with crude oil for 
fuel in place of coal. The results have been so 
satisfactory that they will replace their oid boiler 
with a new one especially adapted to the burning 
of oil. 


The Horton Manufacturing Company, Ft. Wayne, 
Ind., are erecting an addition to their works, 35x100 
feet, and two stories high. This increase in ca- 
pacity has been necessitated by the large increase 
in orders. The company recently shipped 120 
washing machines to Australia. 

The Hix Automatic Car Coupler Company has been 
organized in Rockland, Me., as follows: President, 
Samuel Bryant; secretary, D. N. Mortland; treas- 
urer, George W. Berry ; directors, Samuel Bryant, 
J. S. Willoughby, Capt. Henry Pearson, D. N. 
Mortland and ©. P. Hix. Capital stock has been 
fixed at $500,000. 


The St. Paul Park Silk Company, St. Paul, 
Minn., has been incorporated, with $50,000 capital 
Its officers are D. D. Thorpe, president; Geo. E. 
Ovenshire, general manager and treasurer: and 
Geo. Hall, superintendent. The concern will oc- 
cupy one floor, 50x100 feet, in the factory of the 
St. Paul Knitting Works, employing twenty hands. 


Information has been received in Philadelphia 
of a large steel and iron industry which is to be 
started in Lebanon, Pa. Mrs. G. Dawson Coleman, 
widow of the deceased millionaire of that name, 
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has purchased a large tract of land in that place 
upon which it is stated she will erect large iron 
and steel works. The cost of the land was nearly 
$40,000. 

The News-Herald says: **There is no opportunity 
anywhere to make a safer investment of capital 
than in a furniture manufactory in Jacksonville, 
Fla , though, strange to say, there is not one in the 
city. With $50,000 capital a furniture manufacturer 
could establish a business in this city that would 
yield the handsomest dividends from the begin- 
ning.” 

The new factory that the Elyria Shear ‘Company 
is building at Fremont, Ohio, consists offa main 
bullding, 836x130 feet, with an L 30x60 feet, all two 
stories, and an engine and boiler house, 30x38 feet. 
They will fit the works up with the best and latest 
improved machinery, and when completed it will, 
it is claimed, be the best-arranged and largest 
shear works in the United States. 


The Wisconsin Central Railroad shops alone 
will bring enough population to North St. Paul to 
constitute a small town. It is said 'jthat they will 
duplicate the shops at Waukesha, Wis., and will 
employ 1,000 men; and as most of these men will 
be the heads of families, a heavy influx of people 
is looked for when the shops get into operation. 
The shops are to be completed in six months. 


The St. Paul and Minneapolis Rapid Transit 
Company has been incorporated to construct 
either an elevated or surface railway from St. 
Paul to Minneapolis, Minn. The principal place of 
business will be St. Paul. Capital stock, $2,000,000. 
Incorporators: Peter R. L. Hardenbergh, Charles 
W. Hackett, William Lindeke, James P. Moore, 
Gustav Willius, St. Paul; Charles R. Chute, Saml. 

Gale, William W. Huntington, Anthony Kelly, 
Minneapolis. 


Frederick M. Wheeler, 93 and 95 Liberty street, 
New York, has republished in pamphlet form, and 
for free distribution, the valuable paper on * The 
Machinery of Small Boats, etc.,” read at the 
twenty-elghth session of the Institution of Naval 
Architects, by A. Spyer. In the back of the 
pamphlet are cuts and description of Mr. Wheeler’s 
surface condenser. The paper isa valuable one, 
as indicating much that has been done for the 
past ten or twelve years in building small steam 
vessels. 


Arrangements have been made to movelthe 
manufacture of the Emerson Power Scale Company 
to Florence at once. D. G. Littlefield, president of 
the Florence Machine Company; Oscar N. Kyle 
the treasurer, and E. A. Thissell, of Lowell, have 
taken the stock of the company organized to manu- 
facture the scales, and have just bought out the 
inventor, James Emerson. It will take several 
weeks to put in the new machinery, and twenty- 
five men will be employed as soon as the works are 
ready to start.—Springfield (Mass.) Republican. = 

The Dexter Machine Co.,Dexter, Me., the co-oper- 
ative association that has succeeded the Dustin 
Manufacturing Company, appear to be entering on 
& prosperous business career. The company iscom- 
posed of some of the Dustin Company’s best work- 
men. The greater part of their machinery they 
are manufacturing for themselves. They have 
received the patterns for small lathes, from 6 to 
12 feet bed, and 16 inches swing. These lathes will 
be manufactured for the market, there being a 
large demand for lathes of this size.—Jndustrial 
Journal. 


Work will begin at once on an addition, 60x125 
feet and four stories high, to the Millville Rubber 
Works, which will make the extensive buildings 
about one-third larger. Work on the addition, 
which will be of brick, will be rapidly pushed. 
When completed, about 300 additional employes 
will be needed, making the whole force over 1,300, 
It is proposed to finish all work on this addition 
before December 1. This will materially add to 
Millville’s prosperity, and gives proof also of the 
prosperous condition of the Woonsocket Rubber 
Company, of which the Millville shops are a 
branch,— Worcester (Mass.) Spy. 


The Granite Iron Rolling Mills of the St. Louis 
Stamping Company will resume operations next 
week, immediately after the completion of ex- 
tensive repairs and improvements. Heretofore 
the mills have used gas in their heating and an- 
nealing furnaces, but not under their boilers. 
Upon restarting the latter will be fired with gas, 
for which preparations are now making. There 
are six of the boilers, divided into two batteries of 
unequal number. The saving in fuel is expected 
to be quite important. The galvanizing depart- 
ment adjoining the mills has been provided with a 
new warehouse since the shut down.—A ge of Steel. 


According to the Pioneer- Press, forty manufactur- 
ing establishments have located in the city of St. 
Paul, Minn., within the past eighteen months, 
adding about five million dollars to the manufac- 
turing capital of the city and over 35,000 souls to 
the population. Included in these are the follow- 
ing: The R. H. Beach Manufacturing Company, 
wagon manufacturers, have removed from Detroit, 
Mich., to North St. Paul, and will double their pres 
ent capacity next year. The Cramer & Coney 
Manufacturing Company, box manufacturers, have 
just begun the erection of their factory at North St. 
Paul. It will be 56x100 feet, two stories high, with 
an addition 40x40 feet, and will employ about 50 
men. The Luger Furniture Company will remove 
their entire factory plant from Wabasha to North 
St. Paul. They employ 200 to 250men. W. A. Heath 
& Son will erect buildings this fall for the manu- 
facture of wood-working machinery at North St. 
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T. R. Bonner, W. L. Herndon and others are 
interested in starting anew manufactory at Tyler, 
Tex. 

The Ivins & Sons Machine Company recently 
made at their new works at Decatur, Ala., the first 
iron castings ever made in Morgan county. This 
company has recently built large works at De- 
catur, including machine shop, foundry, boiler 
blacksmith and wood-working shop. The 
principal shops are supplied with Yale & Towne 
overhead cranes and needed appliances for hand- 
ling work. 


shop, 





a> 
Machinists’ Supplies and Tron, 





NEw YORK, Sept. 8, 1887. 

Tron—The demand for American pig is the same 
in character as for the past six months, viz., for 
small lots and immediate delivery. The better 
brands of No. 1 X Foundry do not appear to be 
quite so plenty as two weeks ago, but there is no 
reason to believe that prices will be materially 
affected. We quote standard brands, $21 to $22 for 
No. 1 X Foundry: No. 2 X, $19.50 to $20.50; Grey 
Forge, $17.25 to $18. 

Scotch Pig—Scotch brands have been in fair 
demand. We quote Coltness, $22.50 to $23: Glen- 
garnock, $21.25 to $21.75; Gartsherrie, $21.25 to 
$21.75; Summerlee, $22.25 to $22.75; Eglinton, 
$20.50; Langloan, $21 to $21.50 ; Dalmellington, $20.50 
to $21. 

Lead—There have been no transactions of any 
account. The asking price is 4.65c, with 4.60c. 
offered. 

Antimony—Hallett’s, 8%c; Cookson’s, 9c. 

Copper—The market is quiet, with no speculative 
tendency apparent. Spot lots have been offered 
at 10.80c., with 10 60c. bid. 

Spelter—Refined, 5%c. to 6c. 

Tin—Jobbing lots of Banca have sold at 24c.; 
Straits and Malacca, 23.30c. 


* WANTED * 


“ Situation and Help” Advertisements only inserte: 
under this head. Rate, 30 cents a line for each inser 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Wednesday morning 
For the ensuing week's issue. 





Wanted—Good machinists. Adams & Richards 
Machine Co., New Brunswick. N. J. 


A mech’l draftsman, designer and pattern maker 
wants position. Box 54, AM. MACHINIST. 


Situation wanted by a well-posted designer and 
machine draftsman, Address T., AM. MACHINIST. 


Mechanical draftsman wants position; has col 
lege education and several years’ experience; cor- 
respond with A. D., AM. MACHINIST. 


Foreman wanted for shop employing 20 men; 
must be acapable machinist—ener -etic, sober and 
reliable. Address Bux 55, AM. MACHINIST. 


Machinist and millwright of skill and experience 
in designing and building toois and machines for 
special purposes wishes situation with some man- 
ufacturing company. T. R., AM. MACHINIST. 


Wanted—An euergetic practical machinist, with 
five tv teu thousand dollars cash, to ake charge oO} 
an old-establisned factory, aud make printing 
presses by contract. Address, with refereuce, age 
and experience, ** Job Press,” care AM. MACHINIST. 


Machinery Salesman—Wanted, a salesman of 
experience, possessed of mechanical ability, with 
full Kuowledge of steain and hydraulic engineer- 
ing; would ve expected to travel must of the time ; 
must be @ strictly temperate man; references re- 
quired. Address, statiug age and particulars, 
Post Office Box 2437, Boston, Mass. 





i MISCELLANKBOUS WANTS. 4 
Advertisements will be inserted under this head 
35 cents per line, each insertion 





Crescent solid lubricant, clean, durable, cheap ; 
prevents hot boxes. Crescent Mfg. Co., Cleveland. 


The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at snort notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 


Stationary boat engines, bollers, best, cheapest, 
1to10H. P. Washburn Engine Co.,Medina, Ohio. 


Wanted—Thompson indicator, with full set high- 
pressure springs. Address, with price and par- 
ticulars, N. W. C., AM. MACHINIST. 


Special tools and machines for mfg. designed and 
oullt to order; mechanical and Patent Office draw- 
ings. I. A. Weston & UCo., Syracuse, N. Y. 


Wanted—A complete set of Knight’s Mechanical 
Dictionary: must be in good condition and cheap. 
Address W. B. Osborn Tuskaloosa, Ala. 


An experienced teacher and mecuanic desires 
engagement t» teach mech’! drawiug; tools, wood 
and iron workshop practice. ‘ Honest Worker,” 
AM. MACHINIST. 


A. C. Christensen, 26 Church st., N. Y., mech. 
and hydraulic engineer, late chf. draftsman at H. 
R. Worthington; mechanical and patent drawings; 
patents of natural gas and water meters for sale. 


If you are troubled with scale in your boiler, 
whether from lime, sulphur, tron, salt or other 
mineral or corrosive water, send for circular of 








AMERTC AN 


Petroleum Resolvent, adopted on one hundred 
railroads. Contains neither alkali or acid, and 
costs but ten cents a week for the largest locomo- 
tive boiler. Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 


BRADLEY'S HEATING FORGES. 





ESTABLISHED 1882. 





For Hard Coal or Coke. Sediemenaante in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of f production. 


BRADLEY'S custiones 


CUSHIONEL 
HELVE 
HAMMER 


Combines all the 
best elements es 
P sential in a first 
class Hammer. 
r Has more good 
pvints, does 
more and 
better work 










Established 


any owner ttammer in the World. 


RBRADLEY& CO. Syracuse, N.Y. 





COOKE & ox. DEALERS 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automati c 
Safety Stop, Sawyer’s 
Lever, and Solid Com- 
position Valves and 
Seats. Also, 


SUPPLIES 


For Machinists, Rail. 

ways, Mills, Mines, Etc. 
Please send for cir. 

cular and state that you 


saw the advertisement in 
this paper. 


T SHRIVER & Co's 
IRON 


ema | 


333 
East 56th St., 


NEW YORK. 


Contracts Solici'ed 
for Machinery Cast- 
ings in regular 
supply. 


J.E. LONERGAN &CO. 


211 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 














Cups, Government 
Regulation Pop 
Safety 


Locomotive, 


Valves, for 
Sta- 
tionary and Marine 
Boilers, also the 
* Reliable”? Steam 


Trap. 


ECONOMICAL STEAM BOILERS 


—=>}A BSF ECIALTY.— 


“puns. PODG Engineering Co. *™scr™ 











WATER WORKS PUMPING 


95 & 97 LIBERTY ST., 
NEW YORK. 


ENGINES ASPEGIALTY 


GEO. F. BLAKE MANF’G. CO. 


Boers EVERY VARIETY 
OF OF 


faewrsun $8 Besrom 


1]1 FEDERAL ST. 
BOSTON. 


















MACHINIST 


BUILD 


Water Works, 


ENCINES 


SEND FOR 





SeptemBer 24, 1887 


THE DEANE STEAM PUMP( CO.,Holyoke, Mass, 


AND 


Steam Pumping 
MACHINERY. 





SATALOQUE No. 18. 





SEND FOR A CATALOGUE. 





IF YOU WANT A 


SHAPER, PLANER, DRILL, LATHE OR SPECIAL MACHINERY, 


WRITE TO 
THE HENDEY MACHINE CoO., 


TOSRINCTON, CONN. 





—— by its Competitors 


WESTINGHOUSE, C URC H, KERR & CO 
st., 


<BANKS, MORSE & CO., Chicago II] 
RBANKS & CO., St. Louis Mo, 


-— 


Al 
FAI 





Hamilton Beiiding, Pittsburgh, Pa. 





and Endorsed by its Users. 


THE WESTINGHOUSE AUTOMATIC. ENGINE 


THE WESTINGHOUSE MACHINE CO., PITTSBURGH, PA. 
Sales Department for the United States conducted by 


PARKE & LACY, San Francisco, Cal. 
VtAe & MONTANA MAC ial RY CO., Salt Lake, Utah. 
D. A. TOMPKINS & CO.. Charlotte. Cc. 












ONE-HALF TIME ~ 


and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick working Lever 
(Not Serew)Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 





TRON BAY MANU FACTURING CO. Marquette, Mich. 
for Hot or Cold, 


STEAM PUMPS rretn” or “sate 


Water ; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS. Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 





Drill Presses, 
Saws. 
on trial. 





Sebastian, May & Co.’s Improved Screw Cutting 


Shapers, 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


167 West Second Street, 


Band, Circular and Scroll 


Lathes 





CINCINNATI, O. 





LOncache- 








GIN. CUTTING-OFF MACHINE 


MADE BY 


Betts Machine Co, 


Wilmington, Del., 


BUILDERS OF 


Machine Tools 


FOR 


RAILWAY 


AND 


Machine Shops. 
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NICHOLSON FILE COMPANY, Sole Mrs. of 





FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 


The above illustration represents a device in which files may be held for service in surface filing, and while in this conditéon 
READILY SPRUNG, in order to give at the will of the roe ey more or less convexity to the working face of the file. Itdoes 
away with unnsual care to obtain atrue convexity or lly” to file sides, and in fact renders great service by enabling the 
operator to utilize the file to its full capacity. 


SURFACE FILE HOLDER No. 4, Adapted to ,Hold Files 12, 18 14 in. Long. 
5. bs 14, 15,16 - 


MANUFACTORY AND OFFICE - - PROVIDENCE, R. I., U. 8. A, 


HE NEW “CRESHAM” PATENT 
AUTOMATIC 


esrurwol NJECTOR 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically 
immediately after interruption to feed from any cause.” 











SEND FOR CATALOCUE. RELIABLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94 LIBERTY ST... - - - NEW YORK, 








“LITTLE THE BEST 


cant. LN.J HC’ TOR, 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


an = | Superior to all others for Raising and Forcing Water and 
other Liquids. 


RUE M’°R’G. CO., PHILA., PA. 
CATALOGUES FREE, 












Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 


FRICTION North Adams, Mass. 


ROoOoTs’ STEAM HEATING FOR BUILDINGS, 


or. Hints to Steam Fitters. Being a description of Steam 

orce ast hotar ower! : eating Apparatus f for Warming and Ventilating Private 
Houses an e Buildings, with Remarks on Steam, Water 

and Air in their Relations to Heating. To which are added 

useful oe tables. By Wm. J. Baldwin. Eighth 


POUNDRIT2, iacean” shops, aac edition, revised and gnlarged. With many illustrative 
| 12mo, cloth, 


pla 
BES, VENTILATION Baldwin has a a want long felt for a practi- 





cal work on Heating and Heating Apparatus.”—Sanitary 
Engineer. 
JOHN WILEY & SONS, 15 Astor Pl., N. Y. 
Publishers of Scientific and Industrial Works. 
*,* Will | mated and peqgetd on = by ony ad of the price, 
SLOW SPEED atatogues anc reutiars Jree by mai 





POSITIVE BLA 
RECTLY TBALANCED, 


Best Mechanical Construction. 


P.H.&F.M, ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


S, 8. TOWNSEND, Gen. Agt. ) 99 Coptlandt st. 
VOKE & (0., Selling Avts, § se roux 


In Writing, Please Mention This Paper. 


Fitchburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES, 








NGINEERING DEPARTMENT 
VANDERBILT UNIVERSITY. 


Distinct courses of Civil,Mechani- 
caland Mining Engineering[An- 
nual turtion $65), and in egneel 
Technology (Free). Full Fae- 
ulty. Entensive equipme A. and 
facilities in draughting-rooms, la- 
boratories,shops and field practice. 
Session opens! Sept. Zist. 


OFFICE AND WORKs, 
21 MAIN STREET, 


Fitchburg, Mass. 


13 to 


Send for Catalogue (E.) 














WILS WI TELLAMS, Bursar ENGINEERS AND FIREMEN. 


BEAUDRY’S. 





A Peres PRACTICAL HANDY-BOOKS, 
= Power Press BY STEPHEN ROPER, ENGINEER. 
COMBINING Rngineers’ Handy-BOOK......+.-.0csesescossees $3 50 
Hand-Book of Modern Steam F ire-E mines ... 3 50 
PRESS, SHEARS Use and Abuse of the Steam-Boiler .... ...... 2 00 
AND PUNCH. Young Engineer’s Own Book.. ... 800 
—_— Hand-Book of Land and Marine ‘Engines ecaca ae 
BEAUDRY & C0. Care and Management of the Steam- Batis r.... 30 
a stions and enews rs for Engineers.. re 
(Formerly of Beau- and-Book of the Locomotive. . ...... we 
ary’ s Upright Power , Catechism of High-Pressure Steam-Engines... 2 00 
Hammer.) Instructions and Suggestions.................. 2 
Sole Manufacturers. i : ; : 
Also manufturers of For sale by all Booksellers, or mailed, postage 
HARD COAL HEAT- | prepaid, on receipt of price, by, 
ING FORGES. 


/ 





Sion ausovene, | EDWARD MEEKS, Publisher, 


n, Masi 1012 Walnut St., Philadelphia, Pa., 


Boston, Mass. 





EDUCED PRICES oF 





yLeCount’s Light Steel Dog 








No. INCH. PRIOR. ; No. INCH, PRIOR. 
1..0---5G.-0-.§ 85] 8.....2 ..... $1.10 
Mocsaned -..-. 85 | Small Set of 8-5.50 
Me inoten a 2 ee | Tee 1.40 
_ er Rilkeses ; if ee 8 ee. 1.50 

ie oe 11 o0+-BYG..... 1.70 | 
ieseca 1 85 ” ae 1.90 
7......19..... 1.0 D | Ful Set of 12-12.00 | 


o WW. ‘LE cCOUNT, 


SOUTH NORWALK. CONN. 





34 
Beach 
Street, 


FEEO TO BOILER 


Mass. 





OVERFLOW 


WATER 


The Park Injector, 


EJECTORS anp JET APPARATUS. 


Boston, 








9 LATHE CHUCKS, “THE SWEETLAND CHUCK,” wD 
4 DRILL CHUCKS, BELT CLAMPS, | 
S ~ 
ot . 
Es ouR 2 
o. PSS 
= o 
4 ‘s 
ae neg 
mh N SS 
ae i! 
% Ons 
i=) a} 
Pak 
: nas 
my, Se 
a ‘c=. 
ae : : Bo 
me ig bal 3 
— be alogue Mailed on Applicati > 
Z> THE HOGGSON & PETTIS MFG. CO., Ne w es ct. ‘a 
=< Established 1849, = 
= STEEL STAMPS, STEEL LETTERS, FIGURES, & 
a STENCILS, BRASS CHECKS, &c. ZB 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 











A. 


St. 


Le 








Kansas City, Mo.; O. B, 
ply Co., Columbus, O. 


For Sale 
at 
Factory 
Prices 
by 





Aller, New York; 8. U Nighungale & Childs, Boston; Henry I. 


Snell, P hiladel ohia; Thos. J Bell & C o., Cincinnati; Shaw, Ken- 
dall & Co » Toledo; The George Ww orthington No., 
Goulds & Austin, Chicago; Kenned ie 


Cleveland ; 
ree Machine ry Co., 


Denver, Col.; Sheriff & ‘Ashworth, Pitteburgh: Pa.; Jos, Baur, 
Manistee, Mich. ; 
East Saginaw; Adolf Leitelt, Grand Rapids: E. F. Osborne & Co., 


Jas, Jenks & Co., Detroit, Mich.; Wickes Bros. 


Paul, Minn ; Rundle, Spence & Co., Milwaukee, Wis., Joshua 


Hendy Machine Works, San Francise 0; Flynn & Emrich, Balti- 
more, Md.; 


Forbes Liddell & Co. Montgomery, Ala.; Bailey & 
bby, Charle ston, S, C.; Pond Enginee ring Co,, St. Louis and 
‘Goodwin, Norfolk, Va; "Columbus Sup- 





WHAT USERS 


We have been using one of 








Steam H. © 


boat, and are pleased to say that it gives entire satisfaction. 


tion. We have used it for pumping naphtha 
SHIELDS, Supt. Citizens Gas Light Co , 


THINK OF THE 
your steam pumps in our tug Du plex 





HALL If we were buying another pump should certainly select one 91 LIBERTY 
of yours. 
STEAM C,H. Parurn & Co, Carrabelle, Fla. STREET 
PUMP 00., The pump purchased from you bas given perfect satisfac NEW YORK. 





Troy, Ns x. 


Pump. 





THE M. T. DAVIDSON 


MANUFACTURED BY 





WARRANTED 
THE 


IMPROVED STEAM PUMP, 


Davison Steam Pump Company. 
BEST PUMP 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET,N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET 


MADE FOR ALL 
SITUATIONS. 


l, BOSTON, MASS 





The BEST 1n the World 


Sustained — U. 8. Courts, 


oro Duplex, ‘Union? Alert 






INJECTORS. 
Simple in construction. 
# Easily taken apart. No 


L anes to get out of order 
Always ready. Always de- 
livers water’ 10t to boiler. 
Thousands in use and de 
g mand increasing. Send for 

Catalogue, to 


JAS, JENKS & CO., Detroit, Mich 





SHEPARD’S NEW $60 
SCREW- CUTTING FOOT LATHE. 


Foot and ‘Seuer Lathes, Drill 
Presses, Scroll-saw Attac hments, 
Chue ks, Mandrels, Twist Drills, 
Dogs, Calipers, etc. 

Lathes on trial, 
pay we , 

end for catalogue of Outfits 
lu for Amateurs or  Artisens. 


Lathes on 


Gap Lathe, $125. 




















Ne; 9. AND 


GRINDING PEDESTAL ON 
MACHINE, WHICH TO 
FOR MOUNT 


LIGHT WORK, SMALLER 
ALLER 


GRINDING MA- 
CHINES IN 

ABSENCE OF 
BENCH ORDI- 

NARILY USED. 


TOOL GRIND- 
ING, ETC. 
TAKES EMERY 
WHEEL TO 12 
IN. IN DIAM- 
ETER 

34’’ ARBOR, 


‘sseyyt ‘aoysog “4S fae OF pure ge 
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The Most Useful Practical Book Ever Offered to Amert 
can Machinists. 


Rose's Gomrlete Practica) Machinist, 


15th Thoroughly Revised Edition. 
NOW READY. 

The Complete Practical Machinist : Embracing Lathe 

ork, Vise Work, Drills and Drilling, Taps and Dies, 
Hardening and Tempering, the Making and Piso of Tools, 
fool Grinding, Marking out Work,etc. By Joshua Rose. 
Illustrated by 856 Engravings, Fifteenth edition, thor- 
oughly revised and in great part re-written, In one vol. 
ee =] 429 pages, pric e $2.50. 

mau, SA of postage, to any address in the world. 
4 ENTS.—Chapter I. ¢ utting Tools for Lathes and 
Me Se oh Machines. II. Cutting peed and Feed. IIE. 
Boring Tools for Lathe Work. IV. Screw C utting Tools. 
. Lathe-Dogs, Carriers or Drivers. VI. Turn‘ng Eccen- 
ie s. VII. Hand Turning. VIII. Drillirgin the Lathe. 
Boring Bars. X. dSlotting Machine Tools, XI. Twist 
Deilte xii. Tool Steel. XIII, Taps and Dies, X1V. Vise 
Work. Pools. XV. Fitting ¢ cunectis Rods. XVI. Mill- 
ing Machines and Milling Tools. Vil. ¢ Grindstone and 
Tool Grinding, XVIIL. Lining or VMarkin out Work. 
xD To Caleusate the Speed a Wheels, Spallens. etc, 
XX. How to Seta Slide Valve. XXI. Pumns. Index 

Gee" The above or any of our books sent by mail, free 
of Postage, at the publication price, to any address in 
the world, 

GP Our large Catalogue of Practical and Scientific 
Books,.96 pages, 8vo0., @ Catalogue of Books on Steam and 
the Steam Engine, Mechanics, Machinery, and Dymami- 
cal Enyineering, and our other Catalogues and Cir- 
culars, the whole covering every branch of Science ap 
plied to the Arts, sent sree and free of postage to any one 
in any part of the world who will, furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BooKSELLERS & IMPORTERS 
810 Walnut Street, Philadelphia, Pa., U.S, A. 


WORTHINGTON 
Independent Condensers 


ARE NOW IN USE ON ENGINES AGGREGATING UPWARDS OF 


50,000 HORSE POWER 


One of these machines—the largest 
independent Condenser in 
the world—is applied to an engine of 


8,000 HORSE POWER 


SEND FOR ILLUSTRATED CATALOGUE 
HENRY R. WORTHINGTON 
NEW YORK 


BOSTON PHILADELPHIA 
CHICACO’ 8ST. LOUIS SAN FRANCISCO 
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HARRISON SAFETY BOI R’ ORK, 
0 , SH AOE Hye 








ADOPTED. 
THE 


Babcock & Wilcox Boiler, 


CONSTRUCTION COMMITTEE 


FOR 


This rytem af Feed Water Heater is the Best 


AND THE 


LOWE 


is ths simplest 


HEATER 


on the system. 


Has Straight Tubes 


with reliable 


{Copy ] 


Edison Electric Illuminating Co, of New York, 


( eK 
.H. Johnson, 
e . H, Coster, 
| E. Chinnoe k, 
Sian 1. Beggs. 


ENGINEER’S OFFICE, 


R 53, 16 B Strect ‘ ‘ 
oom 55, 16 Broad Street, provision for expansion 


NEw York, July 28th, 1887. and wil 
Engineer, J, H. Vail, Ex BE x 
THe Bascock & WiLcox Co., 30 Cortlandt Street, City. AND 
GENTLEMEN :— You are hereby notified that your proposals “ 
are accepted for water tube boilers, to be used in the three Purify the Water 
new stations of the Edison Electric Iluminating nS | | 


EQUAL TO ANY 
With same Feet of 
Heating Surface 
AND 


WEAR the LONGEST 


Send for description and 
, Histories of Boilers and Feed 
Water Heaters, to 


| Bridgeport Boiler Works, Bridgeport, Conn. 


of New York City. 

The horse-power required in these three stations will | 
aggregate 8,700 horse-power. | 

ITenclose you herewith contracts in triplicate, covering 
the boilers now required for station in 26th street. 

Please execute contract and return two copies to me. | 
Yours truly, 

J. H. VAIL, 
Chief Engineer, 





{Signed ] 
Enclosures. 
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OAKS. P DELANY, 
:  EWRURCIL NY | 


‘ Fae a 2 = ; Toa y ) Y DESCRIPT) 
| EW i ps Oh EVE ce OF BOILERS 1y On: 
LU eller oe A IMMEDIATE ‘DELIVERY. 
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The Bate ocnerator 


Gene rate s steam rapidly and ecc and economi- 
cally. Constant circulation of water, 
Easily Cleaned. Furnace produces _per- 
fect combustion. Best evaporative duty, 
Material and workmanship Al, Large 
numbe rin use, 





dx Aka chs ‘che ahetpe chy te <Gp apie 


AN ACKNOWLEDCMENT OF SUPERIORITY. 


The best evidence that the JENKINS BROS. VALVES, JENKINS STANDARD PACKING, and JENKINS DISCS have ex- 


traordinary merit, and are held in high esteem by the public, is that they are being IMITATE D and COUNTERFEITED. 
tations resemble the original in appearance only ; they lack the general excellence of the genuine 

feaver to manufacture the best goods, by not accepting any goods unless stamped as 
This notice has become necessary by the fraudulent use of our name, and to protect the public from being deceived 


tomers will sustain us in our enc 
above. 
—by unprincipled parties placing imitationson the market. 


JENKINS BROS,, 71 John Street, N. Y.; 


105 Milk Street, Boston ; 


The imi- 
Our friends and cus- 


13 South Fourth Street, Phila.; 54 Dearborn Street, Chicago, 





WESTGOTT CHOGK C0,, tm Oneida Steam Engine & Foundry Co, QWETDA, IL. 


Manufacturers o 


LATHE 4ann DRILL 


Under Westcott’s Patent. 


“Capacity Little G Giant Improved. 
. -holds Oto Mi inc *h. 


No. i bie 


HUCKS, =" 


Send for Catalogue, etc 


ee 0to lg 
“* Oto 5 
“» @tot 
*".. O80 % 








BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


BREHMER BROS. 












Machinists, 
440 M. 12th St., Philadelphia, Ps 
Pry TTT TTT aki 
= J corrin ateicrton  svracuse,n.y 3 
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MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 












SMOOTH 
INSIDE & OUT. 


“CUSHMAN” = CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 




















WM. T. BATE & SON, 


Sole Manufacturers, 


CONSHOHOCKEN, PENNA. 


THE WAINWRICHT M’F’C CO. 


65 and 67 Oliver Street, Boston, Mass., 


MANUFACTURERS OF 


Corrugated Tubing, Feed- Water Heaters, 


Filters, Expansion Joints, Radiators and 
Plants for Steam Boilers. 








Condensers, 
Water Purifying 





ILLUSTRATED CATALOGUE, 


WDE TATIC MACHINERY 


SEND FOR 





THE NEW HOPPES LIVE STEAM FEED-WATER 


Heater and Lime 

















| Ey r Watson & Stillman, 


= 204-210E. 48d St., N.Y. 


CLEAN BOILERS GUARANTEED. PRESSES, 
, ast ° PUMPS, 
2 PUNCHES, 
- ACCUMULATORS, 
Sos JACKS, 
Bq f | VALVES, 
Hs FITTINGS, 
Shée Vault Elevators, 
a4 z | &c.&e 
[=] Rc ees 
=" 
D 
a 
4 | 

















GAGE MACHINE WORKS, 
Waterford, N. Y. 


) : hoc temt x Manuf'r’ r’s of 
=e. = FOX, TURRET 
ic Me “ SpeedLathes 
| aN Brass Finishers’ 


TOOLS, 


W. C. YOUNG r) CO., “iisrtcarens 
Engine Lathes, Hand Lathes, | 


FOOT POWER LATHES, SLIDE RESTS, Ete. 


THE ()NLY PERFECT” 
BUFFALO 

















The Lightest, Strongest, 
Most Durable, Easiest | 
Working, and in every way 
THE BEST 


Portable Forge Made. | 


== Ruffalo Forge Co., | 


BUFFALO,N. ¥, 


svxeroe CATALOGUE OF S100 


and Supplies sent yp to any address on receipt of Ten Cents 
n stamps (for postage). 


SHAS. A. STRELINGER & CO, Detroit, Mich 
ataree 70% GRATE BAR. 








Will not Warp. 

Will not burn off at the ends. 

Will give absolutely 70% air space. 

Will give uniform combustion of fuel. 
Send for Circular and Price List to 


ES: anbuiSHkKv 1361, 


The Horton Lathe Chuck. 








Almond Drill Chuck 


aa Sold at all Machinists’ 
\ Supply Stores. 


> 1.R. ALMOND, 


83 & 85 Washington 8t., 
Brooklyn, N. ¥ 










END for Illustrated Price List of Fine Tools, 
N manufact’d by Standard Tool Co., Athol, Mass. 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price. 
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ATENTS 


R. G. Du Bors, Patent Att’y, 916 F St., Washington, 
D.C. Good references. Send for pamphlet. 





EXT * FERRY STREET 1 IRON ORES, 
Arthur B, Philips, Machinist, “ase, 


Manufacturer of 


Atwood’s Patent Power Matcher and Gluer and 
Stafford & Whipple’s Patent Planer and Surface 
Gauge. 

Light Machinery of all kinds Built at Short Notice. 
Estimates furnished. Correspondence solicited 








Iron and Steel 


DROP FORGING 


Of Every Description, at Reasonable Prices. 
THE R.A.BELDEN 00.,DANBURY, OT. 











THE NATIONAL 


FEED-WATER 


=HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 

Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect- 












































ive Heater in the market. Six- 
teen sizes. 10H.P., $20; 100H. 
y P., $150; 500 H. P., $600. Iron, 
Brass and Copper Coils and 
Bends made to order. 
Mass ee Circulars and price lists 
sent on application. 


National Pipe Bending Co. 


NARLES MiRRAY=* 
wy ENGRAVER on WOOD \ 


S‘ANW ST. # NEw Yorx«: 

















_ 
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L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS, 
SEND FOR FULL LIST, 


Slatutul hin! {fit ilu tdustustin A ulift Jutaida Fuhulustiduiht hubuly fully 


Special Pulley Machines, 


If you want to bore and turn pul- 
and not 


—- ~— 
ee 
































leys lose money, write for 


particulars of our 
PULLEY MACHINES, 


Prices one-third cheaper than simi- 
lar machines of other makers. 


The Newark Machine Tool Works, 





Poe A NEW HAVEN, CONN. 





NEWARK, N. J. 
















ween 
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=. 
Morse Twist Drill and Machine Comoany, : New Bedford, Mass. 
Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Oentering Ohuck, Bit Stock Drilis 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 

8-16’ to 8’ Diameter. | 

Samples and Prices on application. 
SIMONDS ROLLING-MACHINE CO. 
FITCHBURG, MASS. 





Brandon’s Piston Ring Packing 


Perfectly balanced against un 
due pressure in all directions 
Preserves bothcylinderand — 
Allows no waste by either f 
tion or leakage. Call and see 
working model, a — 
to demonstrate advanta 
claimed. For packing or 8 Op 
rights, address 

JAMES BRANDON, 


390 Eleventh Ave., New York. 








WALKER’S TOOL HOLDER. | 


For holding drills and reamers for 
lathe work. Prevents breaking or slip- 
ping. Can also be used for drilling ond 
& reaming holes by hand, and for reaming 
holes under drill presses,etc. 
Made with double handle, 
when required. 

















WALKER MF®4. CO., 
CLEVELAND, OHIO. 





$4.00 
$8.00 


A Complete Cutting-off Machine, 
Larger ones which cut to 2 in. 


SENT ON TRIAL. 
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STERLING ELLIOTT, Newton, Mass. 


Hand’s Twist Drill 
Grinding Attachmen: 


Readily attached | 
toany grindstone, | 
emery or cutter- 
Grinds 











G Lathes, Hand Lathes, Foot Lathes, Upright Drills, 
> GINE dling "Machines, Agents, MANNING, MAXWELL 
MOORE, 111 FiBERty STREET, NEW YORK. 





a. 


FOR HAND AND POWER, 
6,8" and 10’ Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


PRICE, 


Dn DRILLS —— 


nA SPECIALTY. | FOR SMOOTH CASTINGS 
Sey ALL SIZES | THOMAS D. WEST 

















—-— WITH —— 
SAYS:—“COAT THE SURFACE 
Patent Quick Return OF THE MOLDS AND CATES 


WITH 


Silver Lead or Plumbago. 


THE BEST IS MANUFACTURED BY 


JOS. DIXON CRUCIBLE CO. 


JERSEY CITY. 


For Catalogues 
and Prices, 
address, 


—AND— 
Latest Improvements, | 
| 
| 











a SS 


CINCINNATI, O. 


L. W. Pond Machine Co. 


Manufacturers of and Dealers in re 


bron Working —_ =i 


IMPROVED —= = a 


EMERY AND CORUNDUM WHEELS. 


Emery Wheel Machinery and Flint Paper. 












Write for Circular. 


s, 


Specialty. 
140 Union St., 
WORCESTER, 
MASS, 


~ 





All goods manufactured by us are guaranteed to give satis- 
faction. Give them a trial on their merits. 


| Springfield Glue and Emery Wheel C0., springfield, Mass, 


NEW YORK ACENTS. 








FRASER & ARCHER, 
NEW AND SECOND-HAND MACHINERY, 
SHAFTING, HANGERS AND PULLEYS, | 

121 CHAMBERS STREET. 














NEW HAVEN MANFG. CO. 


New Haven, Conn. 


TAON-WORKING MAGHINERY, 


| Planers, Shapers, Drills, Slotters, Etc. 
| William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'r Culvert, € inc innati, 0. 


Philadelphia, Pa. 


Made Is Three Sizes, Cutting Pipes % to 6 inch. 





FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 


Work about your Mill, Factory, 
Mention this paper and write 
PANCOAST & MAULE, 


for itself, providing it could be 
us for particulars. 


or Shops to make a powerful, 
convenient and wery compact 
Pipe-Cutting Machine soon pay 
had at a moderate price? 


“ECLIPSE” Pipe-Cutting Machines 






















% 
@) 
m 
Zz 


£ 
OrER ( DESRETION NEWYORK CITY 





Oo 





STEEL WIRE 9 


oar cron. ST. Send for c circulars and 
w. 29. 


pum | prices. 
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D, SAUNDERS’ SONS, *se:""* 
Pipe Cutting, 
t — 


 soesa / with strength an 











"Steam and Gas Pitters’ Hand Tools, 

auND FOR OrOvLAR. Tanne Mushine 
THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
ightness. Easily adapted to various sizes of pipe. Rolling 


stead of sliding se 0 loose _ to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. ss friction of parts than any other pipe-cutter made. 


PATENT UNIVERSAL iJ. A. FAY & co 


SCREW-CUTTING CENTER 
DEPTH ANGLE AND 
BUILDERS OF IMPROVED 


», TWIST DRILL GAUGE. 
= hire tt Boston, Mass-—Send for Circular woopD- -WORKING MACHINERY 


THE | Embraces nearly 400 Machines for 


New Howe Mtb, Co PLANING & MATCHING 


Surfacing, Moulding. . Tenoning, Mor 
b 
BRIDGEPORT, CONN. 


tising, Boring, and haping, etc, 
Variety and 

Mfrs. of Sewing Machine: | tte 

Light and Medium Weight | 


|) Graylron Castings | 











CINCINNATI, 
w O810, U.S.A. 





Band, Se rolland Cit Circular Saws, T e- 
sawing “Mac hines, Spoke and Wheel 


S >, 
OF alg, Desonterions Machinery, hafting, Pulleys, etc. 











SO ORDER; ALSO, oo ‘high est standard of excel- 
TOOL MAKING, JAPANNING | 
pg Ne | W.H. DOANE, Pres't, —-—D, L, LYON, See'y, 
FrPLATING. | 
Correspondence Solicited lz a and Wood Turning Lathes and Lathe 





Grinders, Gear Outting at- 


ads, Eme 
ARCHITECTS, NAVAL ARCHITECTS, MARINE, p> a= for Lathes, special Screws, 


MECHANICAL, CIVIL, MILITARY AND ELECTRIC | Studs, etc. 


ENGINEERS use Smith’s Patent Calculator, being | PROGRESS ENGINE & MACHINE WORKS, 


in 10x34x1\% inches a — te pocket book and | 
SUMMERFIELD, MD. 


THOS, B, DALLETT & 00, 


Complete with — arithms, sines an8 tangents 
“43th & Buttonwood Sts.,75“ 


$3.50. Without sines and tangents, $2.50 and $1. 50. 
» PA 
Manufacturers of 


Will be mailed on the receipt of price. 
PATAEBN T 


R. 0, SMITH, C.E., No. 1 Broadway, N.Y.. 
Nickel Plated Pocket Level. | 
Pokal Drilling Machines, 


Radial Drills, Multiple Drills, 
HAND DRILLS. 
SEND for ILLUSTRATED OATALOGUM. 


ME MACHINERY 60, 


CLEVELAND, OHIO, 

















2}-in. 60 cents, 3}-in. 75 cents. 
By Mail on Receipt of Price. 
Manufacturers of 


iy 

“ACME”: 
“pouwe’ Altomatic Boltcatters, 
Ino Separate Heads and Dies. 


Send for Catalogue and Discounts, 
Agents, Manning, Maxwell & Moore, New Yors. 





PAT. DEC. 5, 1882 
PAT. DEC, 4, 1883 
PAT. AUG. 25, 1886. 











| 





Sterling Emery Wheel Co. 


-——L. BEST, Manager,—~— 
MANUFACTURERS, \ 


West Sterling, Mass. | 










ACENCIES :— Frank J. Scott, Boston, h 
Mass ; New Y ork Sup rly Co. L’t’d., 
EK. L. Hall & Co., } *hiladelphia, “Pa, 
Brown & King, Atlanta, Ga.; Taylo r 
Bros, J Columbus Pa,; : Columbus ai Manufacturers of Set, Cap 
‘0., Columbus, O.; Marinette Iron > » 
Weeks” Chicag ti.; Ripley & Bron and Machine Screws, Studs, etc, 


son, St. Louis, } a. 








VAC HINER 
For Reducing and Pointing Wire 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 


a Wood - Working Machinery 


For Chair, Furniture wna 
‘abinet Factories, Box Shops, 
ie de Mills, Pattern Mak 
= ers’ use, etc. 


ROLLSTONE MACHINE CO. 








‘VE 


Powell Planer Co. 


Manfrs, IRON PLANEBS, 
Worcester, Mass. 





manufacturer, 45 Water S8t.,Fitchburg,Mass, 


~ RADIAL DRILLING MACHINE 


THREE DESIGNS. SIX SIZES 












| EMBODY ALL DESIRABLE FELT.’ AES 


— PRICES$450.°& UPWARL 
UNIVERSAL RADIAL ORI 


wel 








FORBES & CURTIS, 


BRIDGEPORT, CT., 


Manufacturers of 


The Forbes Pat. Die Stocks, 


Power P. pe Coting and Thread 
ing Machines, Cutting-off Ma- 
chines, Ratchet Drills, 
wr ecial Mac *hinery, etc., etc 
WRITE FOR CATALOGUE 

Mention Paper. 














U PRCKS Par DROP PRESS. | 


BEECHER & PECK, CONN. 


[DROP FORGINGS 


P, BLAISDELL & CO. 


Manufacturers of 


‘ Machinists’ Tools, 


WORCESTER. MASS. 






OF IRON 
OR STEEL 





BEECHER & PECK, NEY HAVEN CONN. 





OUR REDUCING VALVE 


and will main- 


PRESSURE REGULATORS 


Ours are used and recommended will not ‘‘chatter” 
by the leading pump manufac- tain an even steam or water pres- 
turers. sure as low as one pound. 


JENKINS BROS., New York & Chicago, Ag’ts. 
MASON REGULATOR CO., 22 CENTRAL ST., BOSTON, 





















































a 


H. BICKFORD, 


14 





HIGH SPEED POWER TRAVELING CRANES. 


We are now prepared to build HIGH * PEED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
These trolleys to work either slow or fast, together or independently, in like or in opposite directions, 
horizontally or vertically, while the bridge can be traversing slow or fast at the same time in either 
direction. The speeds of bridge on runway are 100 feet and 200 feet per minute; the speeds of 
trolleys on bridge are 50 feet and 100 feet per minute; and there are four hoisting speeds 
of 5, 10, 20 and 40 feet per minute; all can be varied quickly without the least shock or 
jar from zero to maximum or to any intermediate speed. The lead is always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable 

rom the use of those Cranes which require the operator to apply the brake. We have 
ad one of these Cranes of 26 tons capacity in constant use in our foundry for nearly two years 
and we offer them with full confidence for the greatest range ofservice. We invite the correspondence 0 
parties interested in the subject. 


WM. SELLERS & CO. Incorporated, 
PHILADELPHIA, PA. 


THE LONG ALLSTATTER (CO, #emitss 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt ond 
Steam-Driven 


», Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 








Sena for new new Catalogue. 











THE ‘ 
: : . 
H 
3 5 Section of peiateiiel Light Double Beltirg, s ecially ate ted to use 
e 6 on ome peer and other hard places. Manufactured by the pea, INC CO. 
& Sp» CO ,N.H. Also manufacturers of Staple and Special Grades of Lawhar Belting 
aE HERE UL D> ond the Me HERCULES”? Lacing. Send for Catalogue No. & 








Rice Automatic Cut-off Engine 
: Self-Contained, Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 





Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 
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southwark foay and Machine Company, 


Engineers, Machinists and Boiler Makers, 

- SOLE MAKERS 
Porter, Allen & Southwark 
Engines. 
Blowing & Reversing 
Engines, Steel & 
Hydraulic Machinery, 
Boilers, Tanks, 
and Gas Apparatus. 

INQUIRIES SOLICITED. 


- PHILADELPHIA, PA. 






































BEMENT, MILES * CO., 


PHILADELPHIA, PA. 
—— BUILDERS OF —— 


FOR 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Millis, Stcam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Etc. 


The Open Side (ron Planers, fat 


Adapted for all classes of Machine Work, — 
and especially for a large amount of the —S femme 
EXTRA WIDE and HEAVY WORK necessi- : 
tating the Large and Costly Planers of the 


regular pee 

















UNEXCELLED by ‘that done on 
the modern tools of the very 
best makes 


Prices, phototypes and detail- 
ed information on application. 


DETRICK & HARVEY, 


Baltimore, Md. 











MANUFACTURER OF 


CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


THE R. A. BELDEN 00., DANBURY, CT. 




























| “THE ENGINE CO. 
a acs a0 
ee sa ay 


Tk AND STATIONARY 


_ ENGINES and BOILERS 


Send for Catalogue and Prices. 
DEFIANCE MACHINE Works, Defiance, Ohio, Apri\ 16, 1886. 
E. A. WALKER, 75 Laure! St., Philadelphia, Fa. 


DEAR Sir*—In answer to your enquiry as to how we now like the 
“Richards Combination Planer and Shaper,” we must say that we 
are loth to write the truth from fear of appearing extravagant. All 
that we could say in its favor would be far less than it aeserves. 
During the three years in which it has been continually in use, it 
has become more and more a favorite with all our mechanics. From 
the time we set it running we have considered it indispensable. Its 
easy adaptability to a wide range of large work enables it to take 
the place of large and expensive planers, and thus its economy is 
abundantly proved. Its availability for very fine work also can 
hardly be surpassed. CHARLES SEYMOUP, Supt. 





















BORING AND TURNING MILLS. 


LAKE VILLACE, N. H. 











American Twist Drill Company’s | 


PATENT CHUCK JAWS. 


Three sizes. Price per set of 4 Jaws, $40, 
$48, $56. Bolted to lathe face plates, 
they “make best and cheapest chuck in 
the world. Address orders, Laconia, N. 8. 
HILL. CLARKE & CO., Boston and St. Louis. 
MANNING, MAXWELL & MOORE, N. Y. Ci 
TALLMAN & McFADDEN, Philadelph a, Pa. 
or WM. BINGHAM ’& CO., Cleveland, Ohio 





HONA 





Friction Driven 
Center Grinder. 


A neat, simple and cheap tool 
1é up centers, will grind 
) centers up quicker than the 
can be annealed, turned an 
hardened, will go on any size 
lathe without any adjustment. 


Send for descriptive circular 
ENERCY M’F'C CO. 
1115 to 1123 8S. 15th Street, 
PHILADELPHIA, PA. 


OSGQOD DREDGE 00., Azsany, N. Y. 


RALPH %, Btsoon, Pres. JAMES H. BLESSING, Vice-Prea 
K. HOW E, Secretary and Treasurer. 


MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, ‘Detricks, Eic. 


“THEBES 


PRemium- AT- EVERY -E eZ I 
— CATA LOGUES-ON-APPLICATION - 


HEADERS. 
INTERS 


j=10) OF 
ARNEL oa YP SETTERS 
> CARRIAGE:BOLT: MACIIINERY < 


HOT & COLD AUTOMATIC: NUT & WASHER: TAPPERS OF EVERY STYLE 


WIRE: NAIL: MACHINES 


E ONLY SPECIALISTS 


FURNISHING: COMPLETE: PLANTS 


'_— IN THE .U 


tHeNAT ONAL MACHINERY (0 
Foundry 


PLUOR SPAR? sv 


SEND FOR LIST OF USERS. 














The Pest 





Combined Steam Excavator and sensed Car. Evansville Spar Mining Co., Evansville, Ind. 








16 Engine Lathes 


W DESIGNS—LATEST IMPROVEMENTS— 
fm sIMpRierry OF CONSTRUCTION —WORKMANSHIP 
_ OF THE BEST. 

Send for Cuts and Prices. 


= — The Muller Machine Tool Co, “hytakun: %> 


HODGSON’ S ECCENTRIC MANDREL. 


Will quickly and cheaply turn up locomotive eccentrics and other eccentric 
work of a similar kind ; is easily set and will be found very 
convenient. Circular on application. 


PEDRICH & AYVER, 
No. 1025 HAMILTON STREET, - PHILADELPHIA, PA. 


Honble Angle tron Shear 


BUILT BY 


MYL ‘HILLES & JONES, 


WILMINGTON, DEL. 


We claim many advantages in this tool over any other 
style made: Beirg double, it will cut either right or left; 
Its knives are of a proper height for convenience of 
working; It will cut a bar square off or on a bevel; 
Being supplied wit a clutch, it can be stopped instantly. 

It is a serviceable tool for bridge building, ship build- 
ing. or any kind of >ailroad work. It is the machine for 
shop work, as the knives can be changed to cut round, 
flat and square iron THREE S1zEs. 


G KORTING GAS porte sour 
NGINE. 


FOR HEAVY WORK AND LARGE POWERS. 
EXTRA HEAVY DESION. 
12 sizes, 
1 to 60 H. P. 


























Send for Catalogue. 


WILLIAM TOD & CO., 


YOUNCSTOWN. OHIO. 








E P. B. SOUTNWORTH, 
94 Exchange street, Rochester, New York 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 
in use in Eu- 


ion anit BARCAIN LIST. 


ms sneines run. | One Plain Milling Mac hine Second Iland. 


1 Yok in Nevw | Three Index 
York City. Two 70 H. P. Stationary Boilers ss 

One 75 i. P. Engine a 
* 201. I. Vertical “ a 


rting “ 45H. P. “iis “ y a 
Ko Gas 10 po ° ‘s v7 * 

“ SH. P. Portable “ ve Hf 
Engine Co. ,va. “open rn z ye 


60 Barclayst.| «oie ys 


** Steam Saw w Mill, with 52’’ Saw aud 
New Yors 





Thousands 





all Fixtures complete. 
Ope erence Planer, S. A. Wood’s make, Second 
and. 
One16 Swing 6 ft. Bed Engine Lathe, Second Has id 
** Danish Weston Hydro Extractor. - 
* 60' Blackman keeet | Fan " 
* No. 3 Sturtevant Blower . “ 


S.L. HOLT & CO., 


67 SUDBURY ST., Boston, Mass. 

















—o'g’ ® a bon 


- 
— 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 
s 
‘ In Use, Over 1,000. 25 to 1,000 ITI. P. 
These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed tor heavy and continuous duty at medium 
or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
ee anteed. Self-contained Automatic Cut-off Engines 
> 12t0 100 H P fordriving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance. free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: W | SIMPSON 301 TELEPHONE BUILDING, {i W. ROBINSON, cor, Clinton & Jackson Sts. Chicago, Ill. 
. ole OL! \N\.18 CORTLANDT STREET, N. Y. QRORINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


y 83d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA, CHICAGO. 














_ OVER 20,000 ENGINES IN USE. 
QUARANTERD 25 Soneas ace ANT Sloss doing 


BLESSINGS PUMP GOVERNOR. 


“or use in returning the water of condensation to 
sveam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
to a minimum, Can be adapted to suit a wide range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


= ~ ALBANY STEAM TRAP 60., Albany, ¥ 
FOUNDRY AND MACHINE DEPARTMENT, 


HARRISBURG CAR MFG. Co. 


HARRISBURG, PA. 


SEED |) gy SILVER MEDAL 
{ Highest Award = 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA, 


We are operating the finest and most 

















peace IP ary A successful Electric Light Stations in the 

FrasipgEwcinell z world. A change of speed not exceeding 
be ae ih one per cent. guaranteed, running light and 
ee Tee ee ors 


loaded. Send for catalogue. 


The Waterhouse Electric & Mfe Go., 


OFFICERS AND DIRECTORS, 


ASA 8S, COOK, President, CHAS. P. HOWARD, Secretary, J. L. H. & CO, 
Ss. W. BISHOP, Vice President. S. 0. PRENTICE, Attorney. 
. A. PRATT, President The Pratt & Whitney Co, 
CHAS. E, BILLINGS. Pres, The Billings & Spencer «o, JAS. A. CHURCH,N. Y. 
GEO. M. BOND, Mgr Gauge Dept. The P.& W.Co,. A.G.WATERHOUSKE, Elec’n, 


FRANK G. WATERHOUSE, Gen’! Mgr. CHAS, E. CHAPIN, Secretary. 








The Waterhouse System of Arc and Incandescent Lighting is of 
acknowledged superiority. Send for Catalogue. 


FACTORY. COLT’S WEST ARMORY, HARTFORD, CONN. 











For Pressure and Vacuum Cauges of every descrip- 
tion, Exhaust Steam, and other Injectors, 
Address, SCHAFFER & BUDENBERC, 
40 John Street, New York. 











NO BOILER. 
NO STEAM. 
NO DANGER. 






MACHINE TOOLS. 


NEW AND SECOND-HAND, ON HAND. 


12 in. x6 ft. Engine Lathe, new 
13 in.a6 ft. pi aimee. n ” > EL 
14 in. xb ft. ” aisdell, ee 
16 in. x6-8-10 & 12 ft. “* Briageport, new U id 
16 in.x6 Bis eet " CRUDE 
18 in. x» ft. se aisdell, bad 
19in.xl2&14ft. “ Pond, nearly new. PETROLEUM 
Win.xl ft. 03 Lathe and Morse, fair. 
2U in.x10 & 12 a = Ames, new. OR 
24in.xly 4& wt. ““* mes, - 
win.x 12 4141-2 ft.“ Bridgeport, KEROSENE. 
24 in.xio ft. 55 New Haven, good order. 
30 in.x14 ft. W and L, pattern, new. Started instantly 
21n.x16 ft. — Ames, a with a match. 
bu in.x24 1 2 ft. New Haven, A . 
54 in, x30 ft. * Niles, good as new Cheaper than all 
16 in. x42 in. Planer Bridgeport, new. others. 
- Pratt & Whitney, good order. 


16 in. x3 ft. 
22 in.x4 tt, vg 


Bingisien. bowel “| Adams & Richards Machine Co., 
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24 in. xt ft. = Hendey, . . 

24 in. x6 ft. Wood and Light, good, New Brunswick, N. de 

26 in. x5 ft. e ere ss 

20 in. x7 ft. ” Brettell, new. 

30 1n.x7 ft ” New Haven, fair 

30 in.x® ft. pews 4 Phillips, new. SENSITIVE DRILLS. 

£0 in. x10 ft as owell. NEW STY x“ 

36 in. x12 ft. " Niles lool Works, At. LES, - 

12 in. Shaper, Traveling Head, new. GREAT IMPROVEMENTS, 
12 1n ™ Hewes & Phillips, Med 

13 in. Stroke, 9 ft. Bed, Trav. Head Shaper, Sarr, a4. PATENTED GANG DRILLS. 
Hy} = Shaper, Bridgeport, new. Two, Three and Four Spindles. 

16 18 20 23 25 24-84in. Drills. 30 in. Radial Drill. The spind iven wi 

. : pindles in these drills are driven with 
13 in. Stroke Slotter H.&P. new. a single belt made endless, no lacing, and 
16 in. . Miles, Phila., ree tightener pulleys for adjusting tension pro- 
Center Bolt Cutter, _ f new. ded. No more trouble from slack belts, 
50 in. Boring and Turning Mill. Al, 


slippage, uneven motion from lacings, or 
time lost taking up belts. 


ALWAYS READY FOR USE 


and superior to any multiple spindle drill 
made for drilling from .004 to 3-8 inch holes. 


SINGLE SPINDLE Drills improved. Over 
use. Send for catalogue. 


DWIGHT SLATE MACHINE CO., , 


HARTFORD, CONN. 


6 in. Cuttsng Off Machine Star. 

Fitchburg Car Axle Lathe. 

Merril! Drops, +00 Ibs. good order. 

Bement 2250 lb. Steam Hammer. 

Milling Machines Screw Machines, Slate Sensitive Drills, 

Gang Drills, and full line of all kinds of Machine Tools. 
Send for list and specify what is wanted. 


E. PP. BULLARD, 
72 Warren Street and 62 College Place, New York. 








_ 
Or 


< A 

4 
MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 
' 

“Gu varnier> 

Sizes Varying from 
80 to 2000 Horse Power, 
Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing, Non-Condensing = 

or Compound. 

Send for Circular. 





ies x PHILLIPS 
fh [Ron Worxs 


| proved PiSssa 
COP. ENGINES, 


High Pressure. 
ondensinge" Cmpoung 
TUBULAR BOILERS. 
= GEO-A:‘BARNARD 


‘AGENT - 















: r. \ ‘ - 
FURNISHED. f newark 


, 
i = 





KILL LANDING 
Ne CO. ge 


~ =N.Yes 


Kobert \Whitehillja3c% 



















CTURER OF ; 


MANUFA UISg “tke JN, N: . 
Ol ENG se, I a. 
nS” SLIDEVALVE €N Y 
STATIONARY BO/LERS, 
sENERAL MACHINERY, 
RO, G?° 
“AND BRASS cast 
x Rvom 6, Ce ; 
COAL AND IRON EXCHANGE, = 











JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES, 


ATR COMPRESSORS 
AND BOILERS. 








STEARNS MFG. COMPANY, 
Engines from 15 to 400 Horse Power. HILL, CLARKE & C0. 
or the user. Send for Catalogues. . 


SAW MILLS and GENERAL MACHINERY. 


Works at RIE, PA. 

















Having enlarged our Foundry and otherwise 
added to our facilities, we are prepared to execute 


nent a 
orders for castings weighing from a few pounds to eH oa 


—~ oon 4 
forty tons. Our Boring and Turning Mill is one of 
the largest in the United States, by which we can LA THES 2 P ANERS 
bore and turn a wheecl or cylinder up to 30 feet in < 
diameter, and we can plane 30 feet long by almost , 
any width. With our unsurpassed means for 


handling heavy work, and shipping by boat or 
rail, we are enabled to 


OFFER INDUCEMENTS 


to customers. 





We make a specialty of machinery for making 
Sugar, and furnish everything necessary to fully 
equip Sugar Refineries or Plantations. Satisfaction 
guaranteed, and patronage solicited. 


§. 5. HEPWORTH & C0., 


“Glenwood Station,” Yonkers, N. Y. 





BOSTON, MASS. 
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BROWN & SHARPE MFG, CO. 


MANUFACTURERS OF 


MACHINERY AND TOOLS 


PROVIDENCE, R. I. 





SIZES OF SURFACE PLATES. 


44%in. x 64in. 9ine x 9 in. 12 in. x 12 in, 16 in. x 16 in. 
6 in. x Gin. 9 in, x 14 in. 12 in. x 18 in, 18 in. x 18 in. 
6 in. x 12 in. 10 in, x 15 in. 14 in, x 14 in, 18 in. x $6 in. 
6% in. x 18 in. 10 in. x 30 in. 14 in. x 18 in. 24 in. x 24 in. 


36 in, x 66 in. 
Illustrated Catalogue Mailed on Applicatior. 





NILES TOOL WORKS, 


HAMILTON, 


OHIO. 






































“HAND POWER 


Traveling Crane 


——FOR FOUNDRY USE. 


Particulars on application. Full Specifications and 
Tender promptly submitted on receipt of capacity and 
span of Siaes desired. 

SoLE MAKERS, 


THE YALE & TOWNE MFG. CO. 


¢2F"Catalogues on application. ag 
STAMFORD, CONN. 


PHILADELPHIA — BosTon. 





& 
a 
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ty 
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FOUNDRY TRAVELER. 


New YorkK — Cuicago - 


Shapers, Engine Lathes and Drills. 


ae DAVIS & CO., 


CINCINNATI, OHIO. 
20 inch Upright Drills. 








26 inch Back Geared 


ad inch and 38 inch Power Feed “Drills. 


SHAPERS, 
6”, 8”, 10. 20’, 26" 82” Stroke. 


WRITE FOR PRICES, IT WILL PAY YOU. 








E. KE. GARVIN & CO. 


GOULD & EBERHARDT, 


Near Market St. Depot, 
Newark, N. J. 
Pat. Shapers. 


Over 1,000 in Use. 


MANUFACTURERS OF 
MACHINISTS TOOoLs.— 
MILLERS, 
LATHES, 
DRILLS, 








GEAR CUTTING 
MILLING. 


EBERHARDT’S 


Patent 


GEAR CUTTER, 


=~ In Use throughout the 


WORLD. 











No. 139, 141, 143 CENTRE STREET, NEW YORK. 


TAPPING MACHINES, 


e$¢ Hartford, Conn. °%¢ 


MANUFACTURE 


PLANERS 


to plano 16 in. x 16in. x 3 ft., 
to 60 in. x 60 in. x 20 ft., with 
quick return motion. 











THE PRATT & WHITNEY COMPANY, 


Shaping ++< 
+3-Miachines 


with 12 in. and 14in. stroke, al! 
feeds automatic. 


PRICE L1IsT 
— AND — 
Discount Sheet 


SENT UPON APPLICA- 
TION 





MANDFACT 


Billings’ Imp 


DROP FORCINCS 


THE BILLINGS & SPENCER COMPANY, 


EXARTFEFORD, CONN., 


URERS OF 


roved Gombination Pliers, 


Drop Forged from Tool Steel. 


in Copper, Iron or Steel, for Electric 
Motors and Generators, 


Guns, Pistols, Sewing 











Machines, 


ae TOOLS 


Machinery ‘Generally. 


Send for Illustrated 
Catalogue. 





BRASS WORKING MACHINERY. 










Double Key | 
Lathes, 


Speed Lathes 


Revolving 


Globe Valves, 


Two-Jawed 
Chucks, 


WARNER & SWASEY, | Cleveland, 0, 





Photo. 


ng. Cuts, 
% graphs and Prices furnished on applica 
Lowell, Mass., U.S. 


on. 


Manufacturer of ENGINE LATHES 


from 16 to 48 in. swi 


ti 





GEO. W. FIFIELD, 





BRASS GEARS I keep in stock a larce 

e variety of Cut Gears o 
Brass and send them post-paid at very low prices 
—— SEND FOR MY CATALOGUE 
Geo. B. Grant, 66 Beverly St., Boston, Mass 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in. Drillis a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle. 











racks cut from the solid and have 
ali modern improvements, are made 
by special machinery, and sold very 
ow. 

Our Key Seating Machine 
will save enough in 60 days’ use to pay 
first cost ; no shop cao afford to do 
& without one. We 

prompt s mipmens, both Key Seat Ma- | 
chines and 2 in. Drills. Send for 
Photo, and Catalogue. 


W. P. DAVIS, North Bloomfield, 





12in, & 16in. Monitors 
Valve Milling Mach’s | 


Slide Rests, | 


Chucks for | 


Gears and | 


ave now ready for | £ 





WORCESTER, meee. 


Selling Agents, 
111 Liberty street, New York. 





Sole 


Tool Co,,*“s" Dard W, Pond, 
MANNING, MAXWELL & MOORE, 


ne iaaliein Planers, Drills, Etc., 


i 
' 
Pond Machine 
New Designs, Quick Delivery, Great Variety. 





Eng 








J. M. ALLEN, Presiwenr. 
W. B. FRANKLIN, Vice-Presipent. 


J. B. Prrrog, SEorerary. 





For Prices and 
Photographs, Write 


THE 
G. A. GRAY 
C0. 


SYCAMORE AND wensTER a CINCINNATI, OHIO. 


17 in. 
’ =A i. 





| 








STEEL CAST 


PROPRIETORS 


Buffalo Steel Foundry, 
BUFFALO, N. Y. 


N : PRATT & LETCHWORTH 
i 








PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


Ty SHEET METAL GOODS, 
STILES & PARKER PRESS CO. 


DROP FORGINGS, 
—ETC.— 


DROP HAMMERS 


MIDDLETOWN, CONN. 


Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORE. 





PAWTUCKET.R.I. 








J.M.CARPENTER Hae Trriiiiiitililiil 





Manufacturer 


APS & DIE 











